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New York to Honolulu by Radio Phone 


EPTE>[B|;R jyir narfca arotlj^r 
in tin: tiisiory of WirtLcjs. 
tin tltnt dpffp fnr tliE hrsi. ifni*. '.Ik- Iih- 


iiLrfiL Vyke pnjjtclwl thrOgpLi free BpaCB 
ever t]it« ia:imcii5c distance of 4.E)oo miles, nie 
■nfM.' wirrtii??. tclcnlic'iic here Irnimpl'-cd over the 

ultl wrrL' LelejjhcM^A" [n ssKynPEhins Stiaiiy.Er, for 

’ up to Ihia timt fIl^ greatest Jisttnoe teve7<id. by 
the wLrt (ekplione wt* IrJb ixiiks. EV*r 

llie of luiomiogb, (liELaiiCc by Uie 

}^adia Phon^ fhe grcaCcEt accanipliilinaFmt oi the 
feat ai- a wbok-. F-of when Mr. Vail at bi’cvi 
Voik ou Liiat EiiriJiorabk JjIk: EiUileiL Lih voice 
thToiigli 4,ijOa- milei to Hotiolulii, ■where Uoy^ 
JiBper.sdLied cuLight jl o'ver Iua aerial. Lifr. Vail 
17 ,IS no( using tlie b\'ire1es'i llione at ail. 
spoke into an ordinQi^' desk ptiorx tiansmiCIcr 
□ nd his voice was thcnc; relayed by the l:g j^t- 
finj-lein Wirelesb s':alioiR. 1‘Jeic, by ineaiis of gas 
of the A«dion t-ypcj the itriHilscf of tb-¥ 
voice ■were "stcppoc up^'' dll they veerc ■finally 
B.roiijj eno igly to opetaCe (lie setiJnEg apramtiis. 
ThuE the fechie a'dkc airivirg al Arlington aTv 
solutcly cceiI rolled several hundred harsepower 
—joo JlfJWr.JltJ in l-if —and it wai- [bi* 

crformc-UF eiicxgir' that was thoi mdiated tut into 
space, for liiouiaeidB of miles. While we know 
defitLit d> llut duriii^ Llii^ lesL (lie Iiuuiril 'niice 
’.7,iLi tarried tliroLigli 4.900 miles of ether, it is 
(]Eiilo yotf^in ihi'il tliC hr.pialscs. were CEiricd nuich 



fuFtij-iHr Llian ihlj dE?:afiw. Iitd^ed, we do not 
lira: il wc hid cmly the pmpor rocei.^ijRg' 
appu.E's.lJE, Mr. Villi'* voqcs eonlil have hue:! 
d'SJtt'ly heatvl over Iwke the tovered distatiCOr 
liirlred ITT arc: ne(t al all nirc tltat tfic a'Aifrci 

.n.i[ri III-; luciaiU^l iLuiuiRiur iilJitiviP do noC IraTyl 

oil ai^ot^nd the tvorld. Whik ihia nay sound 
fnnj'ladif,. H Ii.t cmn^Eder thiRt e.ieh ftijcnpding^ 
year, as our EleketoTB become niorc sfnsitive, 
Icaa End Icsi ■power is required for transmit- 
(ing W'ith a nir4lern sirptifvinjj ^-mill sta- 
Lions can now he bntxitl over as-lemishin^ dia- 
laiLccs. never dreamt o-f ksa than ^ 

Ill this respect we CFir contpire ItiO <.k(OC|or 
Tvi1h a l^lescrsp-^ Thfi Tncinc wr c.Trt tttagoify, the 
further w-e axe trifablisJ iu set: tntd llicje ieema 
to he no lima!, to the diflSnM tliflt OAti iliua be 
vnverest, It is proc^isely toe !Smc with a Radio 
deteirtur^ Lli<; uiorL'' aeEibidve ive caja laiahe it, 
the ftiTlher aw-ay trlJI we b€ able Bo rceEive mes- 
s.ngci fictiti ii gi'^n .4talioii. Tliere aeeiui. to be 
no ILnilL lu llw iJisliiiAitc |l':aL OREL be coi'ered tn 
this ntanitci'. 

Trulyn while |bls feat lias been a 

:ich!pvrEnertt, ■■^^ conf-Elcntly look forward Eo Llalt 
thiie—sivl far oQj. UP Eliink—wheti it will be po^ 
siblc Fo tnJk frCati New York to Chicago with a 
poiver derived from sis 3411411 dry edla. 

H. GERWSif.ACK. 
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I'-p* douja Ixrp il ^T+■■ li »*/ piip^rtipliaj Iip 

■rm-IOOi ArM3-l itm-l '"■* « 

■-.T-ii XT-JrWJW J- -ntlzh 

■ iJtrt>i|fifcHd pj-rl- IL ^^7 "M- anllrpU 

mn ^bt UhUMl ^ '* ^ 

iiwit of I-I* 3iiJi«L «Cr 

■.*<»■. ifkirh iIhiC ^ laiuniH^i^ ^4 *- 
»..icpLaisJlui oF ■:►* *rl. A fiyf.*!** ^ 

Atili ■»*■ tJvw tclllibri'l av^ rv- fnt 

•S'tibhrriril fE P'lqili^Pi li«llLllk djlEIIU>, rf*^- 

twi riaiiiaLiLua, fjpk*. i* 

p1hi<Hl^ f*f la.i~j:[LDjr- smlVIUHL^l Biri 

4r.j.-i-;ihr iviPA PLi aianidii, IrciAn >.!■ 
j pvipirw "til 4 E «i*<lv^ii.lc ^Irrliii 
bpImEnI* ^ ji£curr 1 j-a>. 

Tb* Uimal »ini.Ll« 

Tiillf rVimhPil in hlpli-icndu j-apn 
■loiL v>\tb m t^ur, 

I lt<n «irkCi*ri*)*ip tt-^¥i riu inuF 
p*t i«cf^ H-ldch aaa bt iFpllt^ t-R dnidj 
imPuifR^h QhP Ppbr ndr». 

Tt ii[ iihl[ ULilL w|J¥ *ll.ir‘J' |!mp, U^E ML kuw aul h-eb] jdce 

narap xxd vdinaa, iija n-l Kiht ^ IM fU*L CiinviitiiMtTa 

lid ■dli.lil^ -^i.'dKlI ri^TTtilfcl pa^LJil4d 


^JIA CYii. sjdd— iip:^l<i].iiii wiit 

iii-';i>-E^v u 9 l iJrr haiErir. .... .... ...Jr.j^ 

SfihI far Ow Kew Btljlni Uf tE 



3[ ^ iLar. liilK liHiri^ •'••ifvihiav ^4 

rlib tm- 3,1-3-> lUjB^rj-i.iu 414 ■li.-»rjllfla Di eIiF 
tlNiP tanjariji^ *1, E*#Ui. 3'^ B.aLl4AN.i VtA 


■J .1 L 41 JL J'DBI ILaLl^A^j lIlA' i*'^ 

Eprln. pl^jii™ acd ^E-jraiWi MfeCEnpii. kPw^i ^ 

T'jo »i , B«i.blMr .h' ll ri'.r rtua rknlrlTin^M j / 

EBr*clilc LiJ Ac.kv Ubrcir.c Aim 1'/ ^ 

JApiCp-iiI tBElTvIri-L. ilclw Uuh; IbPli, EMlvl-a> 

hliF fimM AwnmnM. -■ - 

I^TlErbri. T1i.4t*prv -nriiUPi, 

gn^'h [ 94 :Na 4 I.M^ rihTlIi^ 


'■iFwwtnra, 


TmtWf 
mr 

theikii, rtr. 

_ _ _ __£ [El mil 

vtun dSiBiabI iBiri^fA luj 

H- lih^u vhH L+ l-M Ef* 

jfft iH-d ifili Awar 

n ME4NS M&HCV SiUTB TO voj 

io fni- -Iftfnrupf sn-y ffMr fadaf'j^ 

jdJji ■ifiMJ rtf bni', 
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C LAFF-EASTHAM. CO, ha* o new galcilcie in tlic b^indi &F li* 

(irinl«r. ]l vrill Lc tnady aQbn nflci V 4 ^ :'Mi] thH ]l b birmfuj 

uF nrw rMiij^ lihiw f|i‘iTr Jirtirti htF^tfr, dymamoi. imeierj. ppeta t<r, 

buitilin-j .at| ■tiirti. oi f|.!clnrji| ibln^i^ ip.iTL c 0 :In, «lErlrifAl [Doiin-ij anil liE.ilin|j 
d«'aic», ZDQtisa pccL'une maohDie]^ phoncifrsph], a.ad. a lliouisird <tiJ.I:rr Lliinp ^cu iviEI 
■^am lo KFi 

AL It lui *JL «.p[iri<] Fur eirijd iiiaip, L>iiv nj ^irL ISciiJ Jar )i7ui -ouiiijir n/jud., |i>cl.piy., 

wJiHc ypti ihink ii-f il, 

(J J Te. hfibdayj ATi;; f amirig ii'iijii 

Mu' iiniljl^ia lA ''ihili:il In ■ij.ni;''^ 


iiici }'ii.i''ll .miirly waul il licfi:ii'i': ti* 
nr ''wbal ynii viairiJ' 


]i wMt r-ai'lj Nislye 
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Since r9t)7 «Jr n-UTbc baa bcii i&Ufieibtta enJy vnlh -appiEalaa wiikli carriCi a f<«^inf; ■□F 
prutc anJ !«lUYlr alttd'.m.K only lo nd1crL«l "a JlIIIc bcUci Ib-an itt bopt-" 
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^WL ELEJCTRICRL 
EXPERIMEMTER 


K GERM 5 Bft<:K £djti 7 R 
H, W* 5 E^t 7 R / 15 SC?^IFITE EDITPP 


VoL ITI.^Mhrtle Na. 31 


XOVE^ICER, l^JS 


N'umlje'r ? 


The Electro-Magnetic Gun and Its Possibilities 


W EJir^E. ]■»,■' li^jiL i.r fEii- 
f*rclt jind: tif* (Jii’JcjiPi; 

iiLhci iImtIdu 

tht Etfdptaii cOnHiti in all ill 

irt^i iCi lit, I rtri-r .m; jn C'Li.’itlj o;! irinj: oE 
ut wl.ci' linvii: to tlnnlh! of llit ^Ji- 

■-iliiLilr^ Elf 1 loiiitiilint jnkr.iiv.'n iii*tn- 
(Lan w:iI(|l :o LM) (iMi'i rkr 

liiiiLlIjig of IfTcc prcjtctihi 
hy mcinG Df elertKI-maangrliffl p™pfrl> 
In a. suin or ttilTi'Jti I-tritL- 
Thtpr l]*vt trttn icveril pilenn Esiue)' 
on jucli d-:n«J. hint t3 lOur liD^ftJLiiAt 

Il«.5 Of ibt^S tMTl I'Jojp^L'd It JIIEJ- 

of tilt v.'t-p|il, powers. As HD LiEroJ^cL-Or^i.' 
-^iffiL^nacIcn rc-derw.w cnaj be m n'r in lin-^ 
t'ifi'. I. Hid -ui'-dijoib^a^ljf^ Eht 
ruder iiiM iTier: iJjlS Ca 4i.r;i‘]i «-il'i li e 

Aid of llie EollOAtni -rn p|inih)r_^ rcmaiti, 
j'xiuJC how the ™td'iil-e I'lVritr'rA rnf the 
ciictnj-mexrT^jHS intcr-d hjtliiig their 
At liie with Einir-rniaiiif 

r*ptt!s1>' nad necurm-. .... 

Krfri.i.ttj hj J-Lg. J. and for lilt Mi^it (■: 
jimpaicilj-. ’'■= 1:31:.’ dOrUiUtf lliL^ Jet tluee 
edihliii-iiniE^ictk rtils' art fi'- ufe p-i at ]. 
i ftild 3. ahynf; lUt asm tutel. il nav ht 
iLul iilrariDhlj jutli a f?u.ii iH-ira 
IhOiald l"J.vc nji iniicr ]iiiL:i^ -ii: 

1’ir<iPi!t. th::! Ihe pDoibclilt y-'l'icll ia 
ihsiii]l^.' naie«: a. irtiRf.-rilt nia[i'ii;il ujt>i 
JA iron or jiccll. will fl-Jt tili-d Jfictin the 
borttE. T]nj Uattrl p-t^p^r c^ni he iiikiL- jif 
ir*; OtfOptflj- dii'idud. an._tl3 train bot- 

rOl If fonMilon. T^dh' nii irrlpr llias tllo' 
thrtt eoeli, I. I! b> aix eon. 

nHiei Qp tn a iwitrli a.> 'Ini^h IE, IlitH. 
BTi Lrjji FTojrctik iJ flattd :ll (bt jKiiltton 
A, Hiirl iTin lllirsi I rai snl in .’h'lA" l.iroUfK 
Iht Kli. 1. (ht eteHnr. ir.aqBttic field of 
fort'' irl Eiti nliliiii thie pun barret vrill 
f«r.ij 10 Ehi: oroj'edtile foiward ii Iba 
iSiiri''iiii.i IIr It.c .trioA. It iIid.'jLg be n'ti^' 
liorel OfEOre Ejrlfkr [list lilt li-fln 

liarrri (If ukh.' •o: tl'-c ttriildri M ti.m 
iiTtihd uji Ir.io ittifrjl ilit::iiet Mctioni 
VI a.< Ln liHE-iiliii: Dli-l ii'Ltnjify the iiiaenctLc 
-poll en th.f proJ-Mtil; at eatn iie'^ Im^Llie. 

rtf H'E’iiirit. (til. icheBie ontliood at yit. 
I iJ Mity nc-nttoned to 'truip Oifl rhe gtil- 
-teal tlienr^ of !oow llit].: puna djc f-nC 
paced tn operatt. T* etluHi'CI '-difn (be 
prrJttlUc bj.^ rttcacd. E.it oE fC-il ■ 

rht conltt'l twctt'l is ii»'''fd sn- -ns: po 
out coil ] ird 1o ojTirMCf tsil ¥ inf? fircuiL 
If PhLx is t]tlleU!i' the pto.'rrtile will 

Jiate- Tifcn iwrflcJ f^rnard nt a litio with 
o?i] Jr Tho optralion it Ma'p rf£*?le'J 


hitd. t1ic iViltoa u ppvcil so that c$t S t^i-l 
b* put ii;iij the -Llrcnil ini-l I’.ik 1 ind 5 
Opined, ‘l litis Lli't p-r^jctlife w ill (ISPin _te 

{III ■led W-Hiil pij .^r.tirilL A, Alhi At ihr ia- 

alAift it ricn(b.;ij lJi^ Otntcr of She icii 
lE r ri.s'l'riiL 4.lit lit Aj'.il the iiimnrjL'.a[n 
iLOquired b? t!ao projectile is relied upon |o 
larty H «.. auil iiiil of lie nia/zit ad the 
flur. a-. B. This design (l c!nc badi of 
11 osl nf llir |xi;tiLti (ID lliU VUiiqat dovicc. 
wliic:i ];□: ^t, v.-C rriy uy, B 1; proven in 
H Iipz.-lir-st K-tlfc fei (ilOiltm tiurfirc ic- 
n'JitCii'.cntJ^ atchoijgl it seemi iodted IX.' 
[hiw..4i 'ithilliLlizics if the ^loiLi ane pnop- 
e-rlc wc.t'ltcd out. 

T'likt vaih dta'iVlnR iU'jztTa'joni littt pre- 
ttnterl nt iifg-. 2 S-hfrurS JilW ’*< nr ijf-con¬ 
duct warEafe in Eiiie EdIu;^ i: (lia pg-woTi- 
IhjlE TjC uHI (hlr-V iHai the onlj- wa}- (o 
settle Ad aJJt^nitnl b t(V mi-Lii s-.rer.ttth ami 
^D;r!trBe. In sur iEiL.itr.Mifn fs jlinwn » 
fiPCh-tblj; liepalcjmont -tl ti bCfte tlfClid-- 
niajnySLC field kiei rwanled n-' ■< inaMibe 
iron Eram: T^rk :'i«4d. -wltJ: lirga 
pi liar nhttlji. a? ^b-vnruTEl, »ii tTuit it ij 
mobile eiSOd-dl tfl- te galcliEy -lioledi E«ra 
ai'.e filttt B- nniitl.er ipii lie laUlenchl -O-r 
1>r oitS# pLipcsei. W'neri uECd fcr fHjrt- 
aWr iriLniteni-frl.' it will in'.'ziriiliy be ce- 
(ir^tr?. iT such Runs ite awcT aiojleti. to 
iiovi fe Ji tsimpT-rtC: pt-ri^Uc. tlKfrit sen 
eratirjr plant U il fli?wn du the pictPirE. 
Till wbjLq iCmiprilt a piwtrEJ sasohiii-c 
■jiyi-llC -dliKt eoeiDDcrcd In a iBitii’MC' 

. it iTtH-nio. . , . . 

Sltr.t idra -of t]:t frolBblt tSK of tarn 
.tuns mey be obtaLucl wh-ciii il it $tA:.±d tbit 
□nc of !b± b:rt di.'iE:!iu.| ■ci‘l;I nrJileil oiit 
□n this priikiplt. du* ta Pi-cE. 
laiiJ, hat a 1'iAETcl ® ffct in «lir 

lirif.i:cLi'tJ Uiti in ibi* Bvn wtulil te -SlWi't 
!l feti Icnj unil have n diaiMetri (it l-l 
iltliH, Also to cain Iht nimfiiu^inj irj^ 
r.fiic -aull 1 it ll-it k- i-Hn(ftn.tnt it Lji rccpiii- 
mccilcd that tlic lifi wcaad «itn 

DD’Is of ■V'li' 'iJ -I' Iri he elerl ro-maRntt- 
icallp if-Kllit In eoai|nnc!EiCa tE'lth iht 

TejT-ih.'T |n<jEirL:l! ^ItEC rolls placed dllin^li' 1^ 

bairti tht Jftui t>c^tn'zCi3- lii 
to ff.i'lliUlii^ '.Ike- paasjiEt O'! lllC pr^KClilc 
tbfcnjfiji Sle lirrtl Ci lie jun will, tie 
Ifflti; frirlicm wr slY(t1t-j $lt£CCSl list juil- 
flllc lulrioition bc proi'ldsd Esjf rwaiit mE 
ffr.-iJie t-r -lil ciipY- p.a«d alcmr the lirrrl 
ri1 iptcrrals-these raajr be oliieri-x'il n onr 
ilEiisIr; linn Fijf, 9 l 

It muit fc-e Tcmimbtiei tlial "lirir tMiiT- 
wo'ilr -Ml l-r.-iC to any aTJf'?tf>hlc cat^l 


Slid nts it aJI ojTTipirtd to rime hut prrn 
dozed ir, the ma-dem bdji piywcred. jims 
titlna explaiivc (liajper -o-f powder. Coe 
be [!:i} *r,il orlitj stviot* Tciiom sudi i 
cor. os this tin fire i .great n'jnler eit 
C trg)(f -nli'xr ?lici|ji P-ir miaotc. po^bfy 
dfty :ci ievtii't 7 >irT^ i-huLls i" uiio loinrlr, 
Jt vril] l:c sccii Erain pic t.Xrc6Cil!x thar 
mcll y dilcllArHV ol (E'-1 i,cIe l.1ie|n. rAf-l; of 
irlich ■c-aiiliifla a viPy hifill explosive 
ptiwi'rr -w.'.iiU -a-E vr I !> rOLl 

Iht tnjffiiif. no illitlst low well Ic might 
-Eh- rijlIill esnsccTce:! ochlod lajtl- 
ii(H tCAlMBlaneDti. A raiti of Sutl op^ssct 
nli-rll:v wcoM Ed.Lle' e][|.',t.i iIucqsL ati/ EorlL'" 
ficstfin whelltr oail^irCi] OF Lnlllr br 1*^3°-. 
A iiKilitxI Is iUiiucvLid III t'‘hc illu.s;ra|Ior. 
ef iJiiS tl-Kirie-n daatt-t Sdn of lie Suiure 
wtearW i SU?plj’ ns iltflll^ fir 

rikild fiiJn^ can bo altnys nanir.liiaed le- 
loro Lht open brtA(h o-f tli Rii:il Tie 
sldli roLghl^ be loisled Iq' tiitUlt ti A 
gasalire tnijEnc and rui oei (h.t pit.'. Ti^Siih 
a1 the left jnd ihcn a|lA'.e«d tc sliijQ' 't}' 
gtSTLij do-w;i lit jncl.nei el'tic. i^i fwr 
one ilc thrill k sucited iot-a- lie 
brtwl -O'! tho ^on larrcE it u ■olEowcii by 
anazhej «ne rigbl after il siKcrssive^'. ‘i 
■s -lasilv at.si:hlc to hb'n iDdaiii of ItiiV 
1h: shrill ;is E-nr nf^r-, in n-^p^^r rn e!iii-r, 
a.1 :s Jrtcrtil adviMhIt. E>f toittct. The 
eF^itftic L'liri'BXnt kO^^iIiiXJ -llikHlSg'i iLn Onils 
-S.liXif' the gun ^rrel -oio la oonlEollcd 
ilirE-n^la a Mii aliV s'A'itili \.f '.iie man ilin- 
iop lie aon nod wlio rniT IcdUtd. alori^ 
■■iilp'fir il.e lirrar'i (if .'iinc j.*. jH'ivci'c-i in 
Kir LlloslraLitll, 

Piiel fipin -af- ihc'r frlnt Ifi-oitb f-K" 
pilciJue |F.e1k iriy lave a t^in^ of SaaierityE. 
bv± iibileji A-. T:ior-r. 'sT.c slcHs niiy urijr 


time f.ires, cr the/ may Ic of 


she oCil- 

cuiiiTi explosiin iyro, whereby Ibiy do 
1:ot explodt nt burst ili'.lil llt^v hit il? 
sroLpd or the wall bE a fC-rt, eie. 

Of CJtsrsr, tbtft ^tiigDesl: fltsni are oiai> 
titsHy nolHlkJi nr:il |uitii;jJ|/ jlj; ohsb- 
I'jhrly iiiiokckit. FurtheTiDiH'o rbjr '^ear 
pud. teae or dopTc^itieT, in jR) Ens nj the 
RUT liusel IFimiif is ct-iioecPHi, k very 
low eo'.'iiix.red^ wL'H tr.Ddtrn amncin and 
nlliiT xmy iivj-^ ('jijli .vfie cliarjiHv r p ex¬ 
pel tbic bplki M 4lxll iTon 11c barrel oE 

vairir, "Tlie slir'K iir Ib.iIIHh in sre'i rj-iCJ 

ttpk Ivl xtrr Lifthtir as tc pT-fTtsiE rlae 
rx^li.]i|l[-l|^ Elill'f^e ilj il r ^ISi: Eu.:'(r1 Ercuik 
lcr!»niy Cti: bn-il Dt ;hR $arae tin.e ta lorn 
Ihf v!:nll niitwariE blLli all AvaiLiliic l wer. 
In snafinetEe eannpr. tie slell dees adl 


Tier Eli'UC'l'ItlVdC ieX]> 3 ]nmE»T]eK in iiiitillHliLnl on the ICIh 

-sC uth. neath ni ii'i i'ujctia leurtpL, jmb-w yehu. n'kau «» if Fnim. 
tH-rn n»r 'lha lubsenpiiar pries- is (i nn * piir In CF. .n. 

ir-l p:u.l4dini(Mir. Cb-nodl Blifl fca-flfni eounti'lne. f1 SO i' Twir- 
t;. K. C-Jir: sV WPl] AB tr. 'y. SSBTipS nWi'pCePl £nn mrMrn nnlTii or 

EiAhViiny. xin^l-ii ciit^lif. It Ui:ii1d ckL'Ii. A 7Aiiial4 toot wUI iK -tent 

«n,i:K III. rv.iu-'Hi. (r.ifcikn Afid .tiOtscv -ardcTS yjiv'iU dra-vp 'o 

opii^r nf tub BKFKitiMnl^TBr: njE«..iSHTKO cty tkc. i? sou 
du—iEs y-ifut uJJinx Jiul.irv ud PTorkullr. In order Ch-it toplre -p,re 

in. 1 iiibnrHn'! iiC liinL. A. kSehU tDiUutei Hp^dUcb. 

All eiimKurP;H.t:QiB ind ?ynirll<u11iiiiS 1i> thdu Jouri.Kl -bliu ild tio 


riddreiEEHS i-d: afiiiLiir. TicsJ j.:i.UL.''rt'.LiJAJj BXj'Jt.-fZJU K.M'kClc. lEi- 
I’ulten aiau" Yeau. !LitLieeep(.4d eaniribuLleaB eannoi be ts. 

(SpniDO ‘inl-rue ruii kficiim tins h'^n 1i<-eiiirn-i, .XT.I, jcc^pteii 

rnvil r Ih-uLl .11 n jiEf |ii.li1 Fur p:i LnjbLlL'.Bl.ul.. A b.k-l'Ii-I VjLi: la pojd 
Jor iiiival sJi-rr.En.Hr:iLn. |.1iijti.^ra|jllia ■.lOOlUDGSkyJl.f tfjclti ere 

il^kle AiatrAtile. 

RLBCTfttCAI. BK PKFUJIEKTJiB. WcTII'aly. Entered 
eecond elfic-B matter at the A'en' Vesrlc f'oat tillke, starch ]. ivi v, 
lindvr Art of L^niiTi'ie el MbtoM I, T-FIv nafrintar-pfi L- u- 

latent omw- C^rrljl-t. ISJJ. bi' ■=: F Cp. rm-.. rf,:.w T.iri!. irtn 
vi^E.tfi'n^lc tlilB rnupiLilnH ktb r.i;i|^i:iQ‘'hljiii1 xioA v.nrt ■.sC ha ntn]* 

datid -wtl-lipyit wt'^r fBlI e-rpdlt tp- th* iKlUtHMvE., 
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the ELECTIllCAL EXPERIMENTER 




ni'r'MSAr!^ Iitvc- ((i nt :lbt liiiTrcrl r!||:1i|ly 

End ffi-stL«R ,^iii b4 rfduHd. 

(Krrc is no flCEl:i^ vt otiirt 
m^icE oE the: dui U 

I'uvlrr Juit mEMliL iiec. 

AE rig^. B 3} jh.'DiiTni a, pitEsiC LjznLcd to 5. 
T. FiKtEr, Jr., (No. fi|;l,3LS) on ar flrctrj- 
tiic£r,eqie snn. Ttia pitfut wpl lervic [a 
gUr ^ fnir iilirj, Mi ro ((-e 4 ji;Qrn.r'w:sltr-i.qi 
oE it.e£.« dtvlcci icvctrultd to- infplint ilic 
TiinilrTn artiilcrj new in iisr '-ly no-M 
po'^trs. Mr. joitcr arr^gCi^l 
[wnr^rtnL elpsriTo-iragnftcr cnll ■^inc.inip 
□ Ct:E □oo'snagDELic barrEl ll>J^. 

I^c: jiiiinettt pr4jKlil4 made of kon 
£6«1 i? slj«d in llld a| Nj j’-ist 

in aiLOu^lL 10 roidi ilnf fkcrric wntMt ]. 
Wtien Ehre -Mr.Lici it dfiiF-pJEtd ty tin +bcH 
Lt ilsscs llhe eLcctflc. circuit tllT-Otlsb E^S 
tnERntiie eaCl IE. Tti» e}io (TiqU 

PoUsd. i'lMwa.r^ aj.d u the f-pfyy-Bfd 
KCELora of ChE TuCjKlak then 'cng'jaES Ebn 
AFEtch ^ it dcpTcJizi e^ 

^itcE ilfiF nagiEC rail !b, Tlit [■roJifl.lilT !'■ 
then piillt'i hrw&rd ELKErfl-jni 5 pEtieiii.l/ 
lint:I it Ln li^o urirli mi' tC-, am', lam'il- 
l!ut-t5Uli’j PtLUaiSs lll-t *Ut-f ll! SwilM J. 
Whldi .5^1* tfai dbrtLl t* Cinl 15. .*•’ tlifi 

iruiatiE, Etrcmil^ tiae. sbtSI Ltl 

sliding foTVTand into line isith: coil lit 1a|j 
cr.giij^d Ebc eub-otLt iwiteh -3 md. thiE 
clHtti 1'iE 'Doil cirrail 17, tlins Etis ihEill Ti 
pt^lkd fi>r^.ard into wilh ihat coil Qjt-d 
Ci;l|. 141 is I'll I oFit rjf rircuit, OY*Jnjj !■» IIie 
C tnlact ^ P-a'''ir.j^ TEF^t iticJ; aiitncnalHZLlly. 

Til Is it urilL liA isrril lao-n tIvE irna 

Jtffltls It srepKitfC liiraugh Ihc barril 
tuwfiiil Lli>; Fiiutak tS. Ths oparalioi prt- 
Viciisl^ dOICfl'Xd Imli anjfil. i5re 

slifIL iEadi£± 1}ic ^oiidoDi of edi iiil, txi4 
Htr« it urikfi 4 cm-ot'i twlitli Ifl. ivKIqh 
□peni the curFoE drcu:1. nLlfddiO 

pull it Furtlin- t.]Ctrt.td on tbi proJ«tlk aaid 

tt Ipaeea the ir.iLcik of the s'jt. v/i^r i'La 
PTiT. rattrSelit.in' . TTio Lti'rmtC'r Elnli CSsc 
cUi-mg that 3h«li is 'apippgpd tp qaia 

iK-locty FtpCutriDy and siKCEStlvely as it 
Fncvfp fforn ppiL (d iht s'jcx'Hdiiig 

nil TliLt .artan.Kf'nih'iir for ruliina iiuL 
t!w »il3 P0 tin StieH mPiM-j Ibncoja (Kq 
torfrl ij rnJIfiwtnl ru.:t in. sr-rEral 
pit^fit? SRil icemi Jo tf a gSDqrsI idqa 
viitli iiihit of El^ rnvEn.1inri in rhlt dii-EX- 
;loiir 

It irooid ttkie up (00 nu-elt 4fi!tH htrt Eo 
fl<jtrib-6 in dtraU tht very [ngerdcti! ipth-^ 
matlcaJ and. -tlltilieibiFiE' dE-duEticild ditOe ill 
tlio iwoniJdrfvl pater.t Pnef. ■KiEttUn 
BLrhdIand of l^iTcdtrl, Jn hiE ptierilt (Cl. 
5. PatEa: Nt. TSI.iJJ'f J bt hriii^fs mit seirc 
^qiy dec points wtlji i^idd to Ebc ilcvcLOO- 
IQEiil of th>E t-lELlro-iJUi^iMlit: gun. A Irw 
■oi the CDnpi[iEra.tiocs ItiErE ddrocutEil, 




1 Hnrift 

ImnViVSIK■'= li^i*^^ • 
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'Profile 


[■ 


tJ 




Fi(. ■• CkniEritrr? AcUki 

<A iCi LkClm-TuiEDcEle Cun. 


lijjiFj^l.ctfcjl^' a.nd qillicrwijt, dre -O’jtl.nod 

■below. 

Jei Hk riHt ?;■«:. it hf-i h(«n Jotmd itif- 
dtvlt 10 nlikq clDvtro.magnitig gun ct 
firrin.irj- sLcC wht-thi yf-III (fleti n awifkieint 

p«U or thE pJSjcflllo TO- ggilr, (!■■( cilfytl 


iinwr L'tihIiiw! if [hi rnedem cjtnltj-vt 
cJiArii [ypt o( earwiOr- TTii^Eriwq idiia in- 
■^clll^J^ urop'OSEs ti ainnge ifaf jvrJicMt, 
die., oii bia EXn Si that tJK currfiH llatoieh 
tfiE rails irill onlf Ie Iqtt m finj ^ .j™ 
{tFiplI fpcclion Ok f- seesnJ im ms/, 
Al;^ in conf'drring llit Jt^nlar iptrovcif 

cF.jtLnc4jinft dciicfi of turfi in+gnttic npris 



■K nol iiinij Irt f aw a 7ior>BJiI 

T'ws [Liro'jiyli ibc tali, ssit :i cjfitnt -(v^k 
Fra Erm^f ms ItJI'FVj Of Jl(iCF4. anii the fCOT 
rniaTitPEiltiJy (iot ihc fEitniun nf a s^rc- 
i»iilj, a EcirJoe jii^UOlio O'.iLI -can '?c Odt.- 
Ertid sn Ibid IrOll tlwH l^rithlr the Uarrek. 
]['■ 3i:EntLan.i Curlher (Uid tbit 19 s CLpdtiL 
idea; in ordtf :0 lnert*.)c (hr ira^iifidc 
in. siicii a gun it lO pyeioriiili.f to 
ia;ikq tbe pjD,;4!dlLle dI iron sur’in-Unln'il I'l 
iiiitJittit Wili tn-tqid of itftri tlMC. 

rjJtlicr sc'hinici miElidcd in Prof. 
^Lftclofid's patent cc'Ter tlie MEiaiiiirioeiiiT 

whorrhy it 11 pujjihk to 0P3i thi n-.ijai«lit 
OdII drajil wiibout any lyai'k. Lccirraiij At 
ih- IjKalt oi i>K eoFiUets- Thiis is stocdii- 
pLished bi>' e ctT tbe Ful 

thri the frojetUk no’ving thrcnghi tll4 
barrel will iinlum rkrllfe furtcntj ir the 
niiqnct rteh and £t "JM iujtsr.t vrher this 
iiiilir:rE:l iruirciiL i» ac-Jiraairiilittily C^vdl to 
ibe egnent Bp^'uifj' through th^c esU snd 
tsIlIcI^ pf coursE, pusci Ebr^gili tbp ooiL if, 
tbe 0?fPsi-3e di^fciloi; B tJl4 r-flnrial ^ar- 
■xiiit,. llie.i Ihe s-nt-oul snilcli ij OlXtRlcd 
with 14 rpartlqg It same. 

lie g^ts CD 1o siy: *At tO thi diidei- 
-.inns wSfeh may He given tc gurs coll- 
ilfflStfcJ JSQCir-ddnfi- W Fny iuvcnldMl, tt» 
Jollowinj e^iirtptt eiiT bfi mtniioapdf h'aF 
tlitowinc in p«]«n!.k u^qlgblng two 
tons and cuatzbiiri.: Pec ch.dL:ii1ld fOUndi 
uf nitrO'gtbtin at ad lEiIi-Ip] of ont 

tlioiiijand ;qct cEr Kcorid I etP^sC Lh nOC 
a gun. ndth a Icrgtbi of abnut niiictf 
ftev Enq rrijitcELIc tsiw tbeue ntn: Eccl 
Icn;; snd haviiw a dlapcEtcr of abouE dluje' 
tctd itieht*. Tlis run icItRuido may be 
ir.iiJe lip tk sntiaTC iviro, (aeh fpriflioj con¬ 
taining scvd'.buBiirtd and tnntdlT wlddinid 
(i[ a IcCal raiis1;HiUT uE'liftrcii ohin. TIie 
krigtb of cacti Epknckl Li itaadc about 
tbrcq-E^btlis of an iiEcb ariil ric ItFighr 
irtd-ia'. dinncciiion^ about eigiiE iaiiici. 
WEtil an chelTpmnliie Fnrcr of tbrcti: tlioii- 
sand ■^cl]t■ tliia ’vaI] nve a cuJTwi': ci two 
bundnd. aalprtrs, Tf Ili-C citrfH^nl ii lip 
jiEnui.lBnco'a!;Ly in all CHd E^bnolli (tbart 
3l■l^L b: atiJciE llrrxe ibi'miFaiid rtviDrnlai^ 
sokfloidl], (hk wiJl feiniirt altpfteticF ?ix 
bun-drcd thsuiiTnl an^iErsi^ ainl thE sup. 


tma a^iAg cai Ihe PFi!i,krtnf will Jjk alMnjt 

Lwn iliovsa.'id. F.va kuTidrid., >oiinda pcj 

jquerq Inqh sf iIt^ rfuss-iEirlloiial nl 

I'lc junitcbifc. A calcuIaticQ sIkSwj (bak 
Yvtica p. ir&ll is 10 lahe pi'aeE tbs cuitedI 
Ehoiilil b? 9e- up- ume ievtrriTri «k e SEcbnd 
before dis The proJe;M> is Hii-d 

friT, and nfli S4H ihi tar;cl in tKfl 
Mdrn ai cJi«-Sftb of a. secjuJ. TIic cue- 
rrJd kii.s dsen tn- Ihc *iit=flKOik 

lolitLOid O^cut onc-Ft-ifJ of a SKOud. If, 
ViT^ci-Frf i MUJitrnitier- is V.9?fi in ihicli 
4L tbe ^ySiJfUli tolLTiviAi lift iicd nl orxe 
txdiciL k.sj iliaa li»[f tilt Cflieit ^ill te 
used fflE (fiE saidf -effaclr "I'll pcdCii- 
lIdu of beaL in :hc oiUKFra&jt isJoiOldf will 
bE redlWt-d.'' 


Eh'GINESHS JOHMIHO BBSBHVS 
CORPS. 

TJiq rflCVc:>ici'l Wgin- i'n a Lfdir-EniE 4^7 
1411 aprinK tc farm 4. fqSEFTi'4 W^p: 
ilii'H.'i-rs lit b“ H-.'nils Ik fn WS-r It.* 

asjuir.Ed cclir.iac Eornu ^swerdir^ W 
ii:iuiirEiiiE:i(l!ii rii.v:lE by uk-ii J. AnnoLd, .or 
I^Kiuqp, cJiainr.c.n. o: tie A. I. 2, -E. Offl- 
uiilfru if; Lb:^ luopcised tc.icr\'t eo-rps f>E 
■tIHsEll'Kri. 

Sciirq- tii:x- jgij I'tr siiggestLor. LTas ttken 
u-p by tlif ArtaetJesn Swtpj' pf CivU &.nk 
Ti>sT», liiE AiFiCrIcail iLatllUtS sl AEinitaif- 
EnstijarEra. Uic AnvOtieHl SdCitly of 
Lb4i:lcaJ EIiyiiiLici 3, 'llic AnL-criCarL IlULitPtP 
of Elcrtrk±.L EogiiiHra arid tbd ArRCrican 
Tnititule of ConsuhinE UnEiuErrs. liacK of 
tbes; u^Tgauiiatiers appointed CDjr.mittaCi >0 
forlliej tt.q rn:'»cm(4:, 'Abisti lips. ww bc 
comp rrmre qloEcly rersnUdstej tv thd Sp- 
pdinlimiii, ju£: biincunctiL uf kh-d'dialriDiLi 
of fSFlous K D^.mlltCCf ^^3 lU^inbtCI Of d jl^iriE 
cotnniticd to tebe clurgc of tba writ m 
C 0 -(?J> 4 rai}ijfi ttIiSi [h* l.'V'lr DcparliTEiit. 
■flic mcsib^a of the CCminitt^E sfc u foi- 
ICwl: Wtllilin BaTcb.y Fararat. Nq-w 

Yorlt, chflirniiin, *nd fltnry Si Dcirtikifn 
Pcnnsylvu;]!: ‘EVilllam H, ‘WHay, H#W 
Vori-t; B. I. Atncld. JlltnoLj, and l^eb 11 
TEftesbon. Wfw VerV. 


IKCRBASIhra WIKELES3 EAMGB 
BV KITlIS, 

TJiq rcctnC laanOHir^at in QWrbnsiffn 
Maa!4<bu9«t(E n'qre dE paricalar iatertat 
bqqauEF -cd succeseIi:] ExyEritnentE by tine 
llitiial Cdfpa kl «yiir-1a:iiLnir a wijEttss 
ac'ldl s-i a £r«t aJpiude means of bitEs, 
Bui tbridby ktrtjMEilC thd ctfititnity _Pl SP 
OTdinaiy He'iI ruJio set rFSKii six. Lu tix ecie 
time?. At tbi invitation Of Adj ufnnt-Circii- 
Eral Cde- ot rliq MkiEudFUSElts VobintEcr 
Milllia. SanufI P. Pctkiinp, i. }t,4l«r sad 
flyrf of di»ii-liH5iiB fcrk.Ti, woTii to- N-Ewbnrj 
and CxpCriiDClLlCd Trill] tbc Sigual Ciorpir 
.as tliETE '1^ ks fuirly strong- -viaik 

at Ih.; ti^, [kfkiF.s abU fp stud 
Sip a Ttrirg of tiie; lo ip bq-lglvt v-f I.INCl 
ECCk. The rHUfagtj traR£miilicd irw '-hq 
;<Ut-3U?fofisd atrial iia said to 'have l^eu 
rcDtiTsd LSil nrilei a'lrsy with dutinCbKSS. 
ahhojgh sh.q lifli] KJrqlc-xs set used. -w^iiEd 
on^y tmmriftit mcaiAeKS 1J6 rnika ordiiiari^'- 
Tlie- rtsLltt wfljt obiaSii-td bteaiKE the kites 
Jic-^- JO slcadJy ibaE th-c nciRal ma- ilHiys 
maintiinEd at a c-DOEliilt illlfti-rirt. Tt* rc- 
wivirg 'JUJ-liliu oE fw kife-auppurted aAiaJ 
were ;enftFk*t;4i. McBsagri wrt«: recELVEd 
(ram the tsitllcshJf Ccpicin, off Xewpdr^ 
and freon Ibt Govcrn-meu'; stsit*4P'- fit 

Eioffton, Va. and □erm Jltf^ mMafiiet 

^n.g cxqlunged betweeu Iwu 3E-it£ie W4r- 
ihJ&a out in the Atlwt1« Ocean yr«M rtr 
MLveiI mth 34CUCHT- F irtber tiilCriin^ti 
by tbs Ujrtrd Stnci GwqrcurtSt and Kar- 
opni "fiieislE JTC miw UJir fctideclci iftd 

El l-F i??:p«tqd th*t in □ timt IfiE rang* 
Ol itr.i]lr«r trtriFi »p oediitErS' r^ild F-ircksi 

sirt -wHl fcif incrWECd- 
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Baron M&nchhausen's New Scientific Adventures 

By flu^o Gerftsbact 


Mimchkausi^u 


f^rihU-ILti' w3f cn’.ifjiT crIvCiF-’" 
fr(?in tin M-wra. Eiich a^i 


Lands On Mars iij:fti*d rnjRn ith m™. Eaich'a^d 

Siihi, Wc irfo [ ^11 lo^arc'* 

>Jirj tl -ine rate fl'f ipila aH nc/iir- 


Kt£? TwJ Vid iheM it nt return 'dr- 


F or fwIy-Kie JijT [ 'nLJ fwr 
'']i:;1.en.iD3 in" ^^Twiitlr' nl it;j 
■^ireksl- let, sTiit: i]iat cYcnt- 
fu] c'r^nine' iSir^n Muiichilitl'niciL bid 

L:ft tlic I ivT iHr I'l^rcl M*-? Kr 

hid raidi 6: fS'JJK, t^^t Lt ItKC 

55 LtJ -I']! l=^N.nt ifir ■'^F'iliri ■i.lr'l^.irCiN'’-il 
r.-hflttHXli lift (fif r-M |]ifi ilMH (-5 Mirf, 
I i=- iir-.'r-i l]ir.r»h. 1 'E-C^/ri± ijir^C an:l IW^r^ 
i- 1 flDI,|!Cnv p: ch^ ndnyfl wqrt en, 

Ai Lnl u:L iTic .'if t!k- (Sil Jar. 

At LI ID di^ {tesotL It.t ptculilir, 

i:<iiiii»li](a'''Je lilg.£i ■■'liriijis ^jiaiik vuddeulj 
dr-pFo; in ri}' «aje. Afl<r the lonr rturran) 
ktr^Fii, Jl f! 5ni.ll v.'hHl]iiiK spirt. alruAst 
t^nt me n-fr [ri.v feat Pnd ] SftnM liPrdljf 
1irar i]ie rj94 Trnrdi^ I vru so LxJteJ. ]p 
1 f«i^' icftpnJi (K« v^hiH'lisa -Cse-d. 

Jo^i^ aiiJ lL[k.iLi:LiKu.u:son'a dtPi. iejipkli'il 
vftGta -Wifi siftwc_ iP r-w falrKi-jl 

icL-riiiiTi AiiJ TtOvV IchJ iL Siis! It ’rti'ij 
C^llHv^y t^nepppy liisni diit I 'n'lif 
fi-JtfnJnc'lO hi^ ■‘■Ci.nnt.d" vsi(f, whidi ptr- 
jippp ifi as IS koiirf befnre had lies; buiFed 
l'h!^.l{hi rhji lather looc miJknn riilci 
aMi-aT iiurn iKe MdPci, tketE [4- be T^iirl- 
liftKa pJicDDcrjphiciilLy cp a 4ftki^js?i4iic. 


^'i It, for I wo'jld love tn^r yft.jr dfir 

v^oftL _It‘j 0's‘tr d67j. i.p(t I hive Um 

lirird i4 Yf-t III viiL't i: nelped. HiV.I^ 
ypu rnui: !sq iili*fed to ILsccrt tg ni* irilb- 
out beLrj ib.r 11 Jh'L larV; Vi'l III try I 0 
34 as eaflLdt pgssiik, io Uiai >oj nill 
341 i: Li i position iii c inruv nt. 

'■’.Vcn, C1J- 'oSt^ tic tiJp tVooi (li-c iJgsn 
to SriiJA s^ii imlirely nneaeieLfiiL As. ki^is 
Pi Tve hPJ OLt tMPriniJs i^e ma^ 

Ect the ]^ed riippi tisc Myslcrious. Flit- 
ttrtlSK 5Bd E ■vatt'iet sH#THitdv and 
4a -(i-c ihil lU-Pftd frahS -ill? furiiKT -ei- 
Imw tg haesd]# die '’InttriitlUif,' 
tiK trip tfltwnft nsprg si le*) monoloaoiii, 
haC a. Little troLhle ;t tbe- iiart sviib 
V3P EWLtd'.iBE' ■P'! thi ilircanLuur. F.LLiin;, 
Ect It proved ratlier s. ymlff to jjFJ-vilT.. 
insulate tbp '[nberaiodap ttom tPift com- 
■jiiKiJ Pttr-jflpuni ■:( [lie- -Sn't,. slio F^rlk 

PT.d the hLgpH.. arid fit the aiptp Inrtc hflv- 

irij} rlit Pl^i'et jL'>ii>. jili.V'r '|inll' ibi. TIm« 

brlliftrtd UP wsriJeTihlv for Kwam] dayi 


Iti'itlkiia n dijf% fiji -spr-ii hifl Jrscs'EKirt^ 
bn DV(r miles an hsur, caij tlig LprEti 

whivl, fiftiTi ch^ ^Ernn aiipeared 14 shiie^ 
as. UrBr. as thi Mwm pp^trs. to ?oii. hpii 
jt~rTliki: PIIhI 9.11411131; tD. al IntstivJ liivft i 
stYiflU b-iielA red ditft. Mnrp ]|| the aYifen- 
v;-hil^ iH^eijne, rapL-aly larger ii.il iEif;ler 
and J^D it Gilt'S an oJira ilLst:^ 

At iliTr-itil o: '^C mtli ilAj. nbert o.ii ip:cd 
ilSd ir.erearod tc T4.MI1- irJIci }□ hour. ilv>4 
rii ilif p'^^-niltj of Use. pinatt. tbc EartK 
iitd bccDcitE a Tltight slar Er -Jie firnsament, 
s^fliuftLit tiitiittr 1h»n Ihft otiatr jurj, 
but □ tiilifuL ttghE czcrptiTil to what it 
Itail iDiiL-cc! iviiftn. $e(n Eram _thc iEooD. 
Gal t+frl-Sfflln:? that the M'n;n S-i Inn 7-H- 
034 u.iltj JiiLfkf.t CTon the. E^rth, '■dlrlft svft 
TerE Dptf o’.'ET t 4 aiiilllirn inalen inxy Fums 

L 1 . UuLbft j) Little did-creratkl 

■"TTie nest diy, the i^in'v mii statl. 

TTt Tvtrc but L'lJlLWC' iftalHi dic1«oit Jnom 
^FaTf., jinI th:4 plfucr at tlii>. flEf'..ii .cic w±i 
sndttd Uit jftoj.: JiercMap si^h-. rithei ’Bt. 



“Thr« ESutU it an lillUJi VtllSW f\tS ht'en 'n,BT -44 m '■<; isE 11 Wu 'LSV J'a.euHjr PianiiiliH rtalj Ul]' 'Vli'piC'a rljp Uadr u.t Capdhc.k La. Ih« 

,HLaci.:ini~ iHitPtK-r IbNIDj^iM^. . . . 


Arsi new thrt Earwi'f tli-r(lJflb it.e 
■witclo* leJcjikoiii Kadirg pifint en Ihft 
■hJoor., ISWW triJiti PWby in(, was 

-laTtsiii^ Till itiOviiht ntwlft tsic l^ii*:r, 
''HilLo, Alaifi" it ftinif in. a lympalhctie 
vtisic. Tic-s If 111111110111(1 Eirlik i,nd y?ur’ 


.pnd made b'jt ILlfte h.cad'vay during 
IIiaE period- hTnally when tne Kogts. 
Si—b and. S'jt, in llhe c^rds nanrd, ■cett 
ill ^ jtfaizhl linn, vtLlh h'am almnet os’^d- 
our spoil] Tapidlj' i-nvToai^ m^d ms 
the eversinp oi the iaurtll day Lift 


fernl]t.«'r mitaeLE bad ftV(r vrilgftllcA 5 >]irs 

loaKtd new iftnes: ai^ ta a* Pf tha 

■FArlh does TfiieP s.-:e'wed frzir. *ht Ugeii, 
IE the £if[b wken so fnrwEiL ic 3 t^'Oc.dei- 
fuL apefttMlf. thi rflilel Mare sistn wro 
at HJOk a tn^lf iri44i ^■r nc ^i-njily grer- 


C-:{iyaiJi1 ItLf Ij [J. uirnibjl^ All r^H r*KTv44. 


















Nov^niljer, cyii5 


THE ELECTRICAL LAPERJMeNTER 


a IS 


I 


wlicLaiiiE' in ipleiiJsf, j. 4 w a full 

rid Jlhiiuimtei dif* 

tint bnn'a raj 3 . Like Lbe ELirth. ^d.ri 
)ui^ i pJnL 4rCand : 1 m EdsE 

—ill itiimjpltsrc, Tilt tOli!lnnii(> ^L4iiit 

fjTth in !□ Ee± [r:H'riii]n|;le(; M'l(h 

darlk trctn t' 9 i:(lM:^J [’iLnC iiiMi 111.1 (i^er 
lie .ecidri faw d£ iJit IiLi; tokwchs 

>^he famtieii MLnl-i-'i |lir ii:^ 

4 LiilEjirtl ri^ ia nijervEd^zhc ncrcli 

patar kt fielit]. 

■"Bui rhi ihoe: dfjht I* ji m'ls 

Ma.ri two li::le jhocjiv FliciEnilj; I'l^ilk 
t k <- ft D3jr ftt'tais I Of 
OMJt n’t till 'liE ijta t 
view tie next diy, when 

•wc ■VE'ttE Jilt fmuc 
(nller dJuanp Feqiti Mint., 

PLuiet 

hii tipy rnrNoni, 

tttktMCd md 

Dvlmoi ijr t-trr«trial 
utroTiDinirs. Th*/ "^’eTS 
ii> (>j- 

Pe^l'tsp-iff ^\sapi Hi:!, 
of tFf iVgcKliin^lon O'i* 
aeij ;||*t Sie 
lYiiiiiitY- ir lEiiie ill a I 
Cnljf lie niKtjiawtrful 
en Firtll ■‘■c- 
vca.! t^ft- T. 1 C lariat, 
lliabce, ij loine N nnLta 
Ib iliamner, uhLle [ht siiialltf, Dtjino:, 3 e 
iet 10 niiLta iji ifieniitr. The lAtlei' Li I'jdi 
4 ri'Jkul4'ai[}' FFTiall -i^orEd tHt: a pedeicrl^n 
mceiU -wilk irflTiild ilJ CT|;ilh(i>f i :1 a siqffic 
iLitF Ah iDZHDolMje, ^n'Mi a. fair rLmd, 
(ouM dirk thii nirirc 'pr-atlil in rtd'dr. 
itiiIhjuI rXii'cril:iiy ill Ijiml IlhilLI 

''I'lLQitMi. tlw: liriRu: biui«i, L h^s:; :barn 
l,fifi"i iriln frcTi" rlre j-Tirfarn nf Vai.' amJ 
irttirid rt< lift-tr in Iht remark, 
alily iilifiil lihic rif f hniir.. BLni ^ mir.uJCea. 
CodtequcDtl^ lhq_ J-CarlianS mtnese :Kt 
ti. (Iw'r 1 ani-v( invcii CfiiLif 
■Bneunb jIL [ 1 ^ (ihoiEe^. in. 7l.fi' iouiaf In a 
aioisk iiaitl.iD IbeiEforc, 

tan tt rtert 1* rajilili +iafet 
enopu [4 dtil quarter, Lhen ful' oiix;.!], rim 
]if; C.'D'lrleT amd Iftallf aFCiin. Ac^' tn^lj 
and all llii> !□ '•W liSuraE ^ tj=ilo,t:t ft*' 
■ane ibcnt PfinboE, toa^ [e tliat It revnIvES 
qukktr ODOur'l Ihon th.c letter rt- 

vt^Ei’er lit ewn a>rlt .iFarp tumE 

arptind iL; in “1 houra, ;jT iBinutei 

and 23 irrtndf- Thu* the MutIimii, 

Fi d!i tinFLlt]- kn^tr tiinn ter- 

TEEtHal ttiy. rpnrinj onE Marinin da/, 
Fbaboa thenefETE liar apun mcra than t^Edc 
lilllri. hIimtIiiI Mjiril .A 71 snu fI lain Ti'^afii 
Pbafaoj ap-'jecr^ Jt4ut na lDr.qt 4S the Moan 
pjnHMr'.- Ill inlMLitan’i- of i'->c Fflj'lii 
Deicaw, ii( ewit'kr moeib it 11.3JC' mclti 
iliilJiiE Jrix I VariL WirFra.^ iti liraer 
hrolhtr cair*s luj TH hniirs to Ee^raf-Eie 
Jii'.DilJ Dei Btih iniiairrh 1112 liiinrj. 

to miDpletc itE eircuL^ or j.!ftDEt flic dnyr. 
Dnintaiv. b!inr«T€r. ii. lo I'u reniDTic from 
M:3 ts ind l| dr peeh 1 tl^i' CiJ«( liic » 
Ite M^rdijDi ie re.ti 1 [y dcei r:dt ejipeir ±i 
a inFon. at afl. ±t -a'E underitard ahat tedlt. 
i-'K- i( ni'Jtt be arp-irent IhAt if we idea- 
an etject meaiurirg 14 rnLlep aerzFt. frora 
a dJititiee (.f IHJIH inileii^ we tnn haji^y 
t^pett tiEt Kri mneh. Foe tl:4t lEtion 
Utim-iv iTittu 'full,' a.fiHhrii' -tAl/ i^ii! 
illghcl/ liFg>:r lim the nlaret Veaua ap- 
pcjrj. tn /Oil a .1 EDtn rront die kiirih. 
Therefore the Tifarir-^ illqhta ar-e iio: arfl- 
IbAtly lllu-ninMiHj br 11*0 hrft luJOflS. 
aE soTK wriMTC 'aould bive ^ou itlierie. 
To Ine crntniTr the j^iartui uitht ii 'rerr 
ftireK likJtlie tr^trjirlil iLifibt entew Lhb! 
Fbot*) Yiikn Ftjl iwtar* tP- ihed itvtre 
lifflit ai Man tha'n E!>r Moon flietEa on 
Eirth, Fci the .^firtiar. atmitp^'iere if 

. ' Fq «F4ef C» dllal^UhA fMEF riifll tislli?* !■ {H ikl 
ublaiS".^ ilE cinl-KTrfniE cdrrluijn^ CEhtil uMr- 
iitii IicLh v-I <T>cJHid tdEp-EEn ttv 1 ourkh.— 
Attics. 


a.iisl'kta.1iV Ihlniier ilian tne irriNtriil 
.pTit. tind fcr the: rta$en it dbea ii4C iih- 

uilli yij iiit-»1i I'^li:.'!' 

■“At 1(1 cLrclinj!' are-jT.d. M*ri it n, bdpil' 
n( llJiV: ni”ei fur lorK rinir, we 'hnillv 
(Ji-tided to iniltc a. lAadin^. 5 t (udfiu 

IBal nat'rFi liul ^nilih li^ iif niM 4 II|e- 
I^Tdii'tianBJ MiFcanJuni ocItifiE. '^'c hBite 
ilfFmdH-l Id y hefslil o:' Iml Fte milea 
frcn: tt.e sArJ^ee Of MlFi- Ort ajc-count 
ijf i!'a^ eibrFlr^s rnnr nf ll:e MaFenriliiFit 
iMtti. 7 jT wheel a'A'itched no, iti'e coelil, e: 
!■■ ""■»■?■. p'lt Kic wf^E ’tat S^eilh ns at 


S ]£an retUr in1hrtbttF.it by teilngif Ar^ coodflddiiit da tJ^Es 

TIuimI luc^i Ui«i lif« ^B. ltd- luiUAliiitfl CB iiT 3»iii« ef Ui? XtxemAji 
thinkem in AxfratiniriiriiJ mnttm ttniiE'eT 'thtje QSdfttidlllx m Ul4 
aEnt^tlTC. 

SpbaEra] AjiaLyEli lias revtnlcd Id ct of wltAt ^lea uid mStttr 
tilt &iii; LI oiiiB?{iEcd. St nc?,r..i o(f fJiot* nidTALni: Imtensetehtt Lofic atld 
Dwdtrciion^ ■»( nee ohjlled th Idll wJmt la gsiaR db on 3Ean. lUi 
liory AjdrnBOtll ICtat BEltlb idtiLl dB fhe subject and baTO ft blUdeli Uul 
^dti enje? tlLB initklbn^t: 


* 1 : tinieE, £df tlgt.i h 1 «+ not fate ihreuah 
Bit t-.'MilcJi anniL Wj ilitK-fftre had. unlr 
itiaineficiFj- flir-ifier oE Ihe flinet durinii' 
the ibcrl aseondj wlicn. the cum.t in ihe 
iielLin* i^aE iwirdiaf djS. Tliii Wrttttiit 
iiviiehinie mi ard of: of She (uriishL K' 
di.teJ ciur* kjanJ tui alnoF; noAtin^ and 
■A-e^were thuj jJcwJv opfrCiiisine AIL Open 
jiliiitf 'JiIiii'Ip 'A'« Ii!iij Tiircc’-d qlu &ni: w^ldi 
apneAFied ri.Ec (4rl Oi a dtsetr, ar.d pe-pb. 

ahl/ U.lil/ rll ilijj]; la. 1 -(frciiE 4 fpEt Euidiifij 

df the^^'InteTtlelhr.' .^eoHi Mp HimeitL' 
■^r/ tirF-i|ij»'‘ w.* ’ihil ierainie more ibim 
cDiia'rpceil thae lit ti'aittl null indord be 

iDhelraaiLeil L;; iiilrUl^rf.i ee-r/iEi'Fe^ 'A!r 

hut EOpHttid ti (toad view o: ± ■wgn.Her. 
f'ilf/ Liiili citj .; liac: u~rii ^Fi;|iiii.D of the 
rerjiteFtous lore waterwn/ji lAd ilieLr 4 t- 
tdatiiitif aLri.p^ of >eG(i.*Lioti, ntlherwiaie 
tnn-wn ki -.Jm MitiEjn ejmilj, md had dlso 
Dt:eJ^■ 1 ed Foidercu-E aii eiAfL hy ilir- |li/ji|- 
laiid 3;vl turfOiJt itrurtiueE nenr (he 
eartiU tlLt: iMhinl like sifaaiLic pyrriHiid-t 

''PiaJ wc iiiQ douiied tliii iiai!' iti- 
halnttiUd irt( were taoiht dJQEie.illy in a 
f«r cr.lnjtci, fie ['hf^itfF b(s*:l njppHi 
rapieJj. 

■"\Vhen ■wie'ffsre ^t3! jbcoi lao iiiiliT: from 
the Ptjyidt'f iTirfite. fiiidcn.lr as if b/ 
nia^ie. (ver> 1 bl;q ttfoit our e>'e» b<4aiiiC 
yellow. At. Elac suTie Elmt a jtH'illjr itamh 
rbiMBtlon taire orer out b«ki knit ne 
■■A'frc- iarily ai-le vt 0 # Joie, 

bmulteneomly ine □i^tii.iier} eF Ili± 
irFftel'aF' 'Mi'-m# unirnningeable, ai^ loot- 
in.^- ifiFClitlL ll;t [owrr Mi-|^Kk^ we -could 
ire that we nere ripidy enmlr; ekidce to 
th± flenctTj auTflcr, at die iaire '.iir.e fb 3 Y> 
iiiji In a :MilV dlefei-ent direfisOit IrOm the 
one wfi ori(inji|ly were Ic. 

'■TiViib same dilnnillr wo r.unj|;ed to lool 

li[: liiw"ri1i Ihe port W*lltlrWl- and 

jiM (1 prtprmlpw dfibl. T.lTfo -tiriiilir 
nia-uike^ mhat leoVed ti ili.- F-iIie iimo^E ;|:r> 
oraf-^ s^ced eqa^] diilar.c:^ npa:!; wiere 
llc-aLin; in i^fc. Tlie Ihtre itieri fortiiBd 
in egiLk.terab Jiknelt yi-li-ik ;b Ibd tlftt: 
onilej, hut .tioiil oce niile Ifj'wer dobii 
■jbjcr. the tlj-ers. our Tntertiiellir^ war dt-at- 
luifi Tlijce aliaEtt cE an it.renK jelluw laj 
were Liirr|(-| pe u| pn-d || 'w^i| chip 1i£h(, 
I’lr rether ibie j>:cu]uir |■.'eJ>erLie.E of the 
rayi -wliich had made ur captivdi to the 
METilmriT' lUiiniEdc InleJlji^ki. 

■■hV‘{ K-*JdtLfd tliSl tiit« ikiliii* (sri* 
nijst hr iiEed for defeniin: ^rpoies on 
Maci, and ti'o DEtrttil enK-ne u? Cbii the 


'e^-1 I’miijt -ffv r.Hilil I’e.siili'y il'. vus tir 
T'jbEilli; ouFicIvo: ift:iTf.lr the .^Edriiafiy 
'.lall Ta rVril Wr UT*! r ^1.1 lic~l|ili:>'^ llul we. 
cnuld ngi hnve (tfeteJ any reKstnocc, eveit 
hn^l wo wxntril tn fit mi We, tliETerorfi. 
Wl«l/ twmLCJ dtrtltiftntiiUL Jor Wt Kii- 

Miliril :Bd i'a. rlir!|^' llilit nr lui'.lll-il lli.il lit 
hijriT.E± Kcf were we onslLkea in Etup 

vfpiv 

"Tbf ytJloM fay* JUided (be 'Jinfritti- 
Fn.r' r.-Frf a v*..| 'li'.IHBiY- hi at llie riMl 
of an hocr '.re were qently dtbBiiLtd oa 4 

littliw ki n 'nSryljii J 'Tlf 

bfiE.';ar.t ikit our .dyer^^ 
briiaf laiLi1:i'([ liek 
CB-jtbed 

jprU^iY.' eJl/a illi.-. 1 pjraetej 

a ad ImrMdiattdy our 
nnriril fan'illcs wett 
f(jcjrqd gan; nieer. Wf 
.ie.'± Ff-'e to ntaiie Eihl 
lo id. 

"Wc leeE iM tinlt rn 
nrholcla-g our Eied door, 
and :n our ixiticty tih 
-ffl. tvl In £li^: oji(n, sit 
itree of 'fl, Mitkmii; 
id^tscIe' anil Blaster, mar 
Ion btrrifti ifftB-s! tUnl- 
UeJ g\er etaeb oLIrt. ]' 
a-dmit that on a Kiilciri- 

(nl iHI-n.H'BHI lAr l1lL L|r7 

amt time n hU'fi.in. heios gat Eool or jj;- 
ollihr [ihciir.r. wr ic 1 ii:o 1 iL Flel'/r avTcated 
rnpre -dijciphc-d Ba, lor in!l£i*«, C’ntlswf'-'K'r 
fTiKiii:i 1 iii 4 rill wImii be fliAi lELFi^eil on Saji 
Salvador. STliI to relate, hc-'PFe'r'er, there 
'rtat milhiiiK fiKiiifjcil iir.c Miicrmi to the 
giecgiled el oief Innillnf^ biut chii war portly 
due to iiuAter. 'That uifernal das' iiwited 
del rniinitv beL-ne-tn Our f(.lt Pod I'UC-BCtijM]: 

:'ii tripyii-.i ni(hfil.ih j»bt 41 hc piK-tfi hig 

Fuel on the ^rotrad; If it had nOt -hem For 
me he 'EivL'lii hawe apratrlod atl orti Lh^ 
affOFg, 

"'ll it a S^c^d ihrnji-tbltd-e Mifliiflr ha»r 
« S(M -1 iipst oE lunn(F, Fbc tilt erowi that 
had (odiesed arouaJ oar Itjer be^4n tv 
leaqh LpocerlnuAly in. e qiactr, dharHfcri]- 
tlf fj.llet|i^ '■'flw- t uJiu’t tint 

w( g.lFgF^d a {(uiieigr.l enure for bm'oM- 
meit, (he L'ToferEor in hir nid P-inn: AU 
b<Tt aiad rtiyicit iltittd h fpy CBSt'jme of 
bfikrfi'ver. tar ijitf'rly n.jiiae'nd Co 
pj]| curpcitia -tOqethct ind w= bbitbcih 

nri.'wiiir! 1 |.. !r, mir,iLr.~;ibil HrnaKniieiil. 

''.Althgiitib fbe Mbfl.m. air is very ttiieA 
Ihiniie' EImii Ihe uarLli'i nliiKii^dirrc. irC 
ext.frieiKed hut Ittlla liOtih!* t-n brcg.ihlcrf 
Fcir - III- s.:a^ u. ih^ raiiliod all oE U.e Moca- 
had tiii^.t us how to breathe fd lliln -air. 
'rVr iio:iDr.d riii.uCilK.kF/ tl:4l Ilic 4lr ^-47 
ecfy mifB and wc dl.S ne-t e:ou.gF:- ccic^, as- 
wak Mir oue oF -oat landing, ou tbe Mweti- 
The hEailian air tC<htCJ tIcII 'A:|h 4<0fio. 
4 ltd -rt-c whIiJ ii'&t tii;: of lb* idc* 

41 fiTEC :h9C WE 'W'tre bfe3';hing klie rtr^Pi; 
air oF a ;ire foreit. 

"ftjt -rihii held ki -iscILbojsfiil fttr go™ 
irinucei. wse Ihe >[nTliELn; iheiiiEelirC*- -F 
am not :ur: wiKiher they were ■not H 
-Ll-ioeil^hed ai: we '.V|PeL ^ ''tt 
F i}',jnj -w: l.ifer, th.e Xtg.riLm car. lonecBi' 
bii or-K>tiniiE- fir 5*(LtT iltBii the ji-C-T’-telilsJ' 
Ja-Jian. WMk T win- tiill Pt 'the 

BeiFci: .^Eaiiiau D'lth iii-» 3 ch vi-le OTnt 
ETille.-nEw. wlin. had noover-sc first iJ-ai*'- 
faif iLTpciit, rludfic-] ftC Pni! iBid ! 'I>|i!fi'[ 

I tell jviiY 

"Orly ih-m di-:l I jenieriLcr out -diErom-jT' 
of the areTEDias da/, irhtu we mre spaCq 
latii;* losofih^r it t* (he JtFBhJIhle S[tfpn^ 
mCc bE Ihe hli4li(-!tiiiJ o£ .'•i 4 rs- i rc-. 

ftember new tlii: Thtts'nir had saFd EDme— 
thin;; like tliai: 

"Wt ];gk^ Pt.:i: 0*1 Eir:h Ll:g: ar-lisgl liF-tr 
il- JiiiiibV liodCf tl.c iHBH JtiU'erjc (ondi- 
ibrna- Wo finil IFIe at tlie Korth PoCe tc'» 
the moat a'a'Ful ccU, and ire timil lilt -a^ 
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■flic Miutcif jis iht Bcoji Fattnsi liMt. ’iVe 
£] 1 ;<| ILfe Ln 4b: thinntii tncunciis aSr^ a.q.d 
■PC fine liF? it tli« 0 : (lit OMan, 

!Ps:4t:<ilirl^ the la:ier lQ';cr«d:i^ fotr 
ty«l lAP to a fc-w yc?,H EfS- liier.tijts -oE 
^■vQte ditcicf^ t}iit i falrl}^ tirKe <;r('^tu;c 

■njch Pi 1 BjIi piHildl wsitij-Un^ t|:c <n>w 
-lugoe pTESiarc dE uratpr at lEic bati-DTi 
jil flCEiii. irc>r (be jcieBtijtJ &rjaJtJ (lut 
-tfiE fifli 'uionld liE crcEErcif la dleildi !by ;bc 
-1hi:»u.iLiM:s af tccij gl il^ .'f.st 

•cqI^ Ibar, lilt :[ ■^ai ('ortlreriitarie ar^cJ 

-4Ei|.t 03 it caldcr Oj^ cq; 

ttiE df^ilit ’(^i ^bC Dccao th« tcfTpEralur-: 

ItdbII/ tlhc fjcczinR' T'lKnt: O^E 

friib ‘;va:4d. 1bsn vfoalJ a fiab EIt* 

in inch, lio Jt '/aa.] jimpLv imri^v 

ti'slt. ^ Tilt itllAjit j'irt ai w"*!] [i\ie bi 
1 lo'ibC iHA, Tbc ^LTfrurncot]. vriic 
■inflcoi] ajtaiii^L Oio j:>wijhi1i't>' uf liEo a.1 Llir 
'bcLtdiM «: thp 

t‘"n4rf llir’i a injji 

hl{>l'£ antt irivabtiid a :ci drodj^, 
M's hrii1 hii riLarili'iin 1 rjicn 10 

^tfcdge thty bllltri. irttEO tik b«ll4;d 

(iC<4J| ibi- ailci-J ;i4ltii|r lEii^ lEiir'i 

of 4f«j] £«3 EuK tuilt Ml n [sdAn Eb vriib- 

itlDi enanTirU^ pc^l.l^r^. Tn^-r. tliP-y 
'■w<« dad -Tlipa ;}kt orrivtd fE eIl* JMftSt 
-of thfi cc-oLT, IiilL ini'; niv c-^pn'CriL for 
3J :46 q as the cnorjn'iuj pre$;',ir4t lo vh.lpli 

tliE bh 'wai acciistnijiifi w^i taj(«u a.u'ay, 

I 1 E da‘iirtl]l}; iMJEE-r^IcsJElc. Sq mr '’xJsc:'' 
jclcddsb- wLlb tbeir heaudEol lo^ic wece 
k'hn'.j' indrc aa:l tfi: [Tii(po‘;tLjl^ as 

waj T-ar miitb cosjEsIc.* 

" '1 rificr.i ion it.iii onV ii^- tauir^ t!> tl!4'P' 
irCn that ]iFc aa accmtcai ^:^el£ Ea C4ti»jr 

fPir-dirFd'^. 1:4 iP-ilCCd Uat {-4^ 

cxccjjtiqrj bO Eli:& ilIc to ru' mine. >' 0 ^', 
iften. vft i,l,:soliiEflif tio tS^i w t*- 
KerC :baE eFiC llttk ^liatE EBrlTii drr.dnf 
jht tl:il{Mj of Viorlds, tf :'1C 0 Il1j 

ft^rlQiutc on4 Od o'llicll llEc lJ:::v^ 

• F'At!tJ’4a-n-iiL? baz d^mqn'tcFil:'^ alncodf 
ic^ liJc li Droncaptod frons flof -pla-net 
pinoibcF, T.nh fan:a'3E philnsiipMLT hai 
ahO-iV|!L rH:iiple Lij« ciiTryi.nK spores fo 
ffoalL thib ib:}' canoat h« enn Vp cKc 
nqdiCC ^'4: arc earrieil ibraiij^ isfact pre- 

' }^LrJ Ijp ill;; pl naOl^-ijE LIk IIHI i'f':'l tiSi 

• liicj" strs^ onot-iPi' acoTcnlj hDip. If t];* 
'COnJitioLI^ ar-c lIllLable .Firr i[WMie wir E^’-mii- 
iiaEc in lime or.d ILEe '^iL opridit uf—ii' il 
■ 1 iigL lliere jJread}' —ojl 1 I 13 I: wazldl. El 

b«D ^n'Gvcd slipt f^PCi: ui 

DO. an alHOLULe ujd ard In n pcrlozE vajc juoi 
■for piMiSi wilhouE rosing tiltdr errttihrv 
■Ihg piKiTCj—aiiOtlMj prc'O'f fcoEf daturC pTO- 

qtCEt Hf-e Tjflic.- ahiWE l;aSct^ffi■a■il4 ecn* 
> .diLiGciz..i' TLc:cIo.-c to iSjr ItsiE sliWC (i 
lEfo otiI/ od itio ian'n ii nw oailp Sdiutic 
EEL fliE nlrtnK, buE fL ibo rtroi'!!. a loiaL 
Jitf'ii e( a ^liners. Hon 0? 'iht n'lsdon of 
Ainiie'sEj SalPTc. 

'ivsw, :Kc:i, l( If an. und::ipulz'b!« lad 

f1)a( phdLSn pf well as iL.ienpn:^ 

ojie cncLrcl}' dje^idcnl ■op-an lih«.r sur' 

JowndilHS if. for innafice, yon an 

£skimo and Lrans.pbsi'; IHm ind Ice fa'nifjr 
<ai ar, iflio-d lirwl<r Eh-t 4ijua1qr, iiai -while 
edar 'rjU cliar.^ [nto tiacic Ln a few .g^n* 
crBtiqri!. Li|«w:3o ovdlatics; jhqwn tbor 
4b: liuDian bad/' vor^ qiisieL:!/' zdapts [Isrlf 
ia die U]^! itnoGKd ofiPfi iL Tbuj a man 

gTiJidfa^oj and fa!K:r w:r: }ij.rd- 
■^vcluo.g lihgror.^ will mnr liiods cot oE 
■Oen mnerit a liociy as ltoII as roIfniL body 
4nd.' o seladroL-K smnJL brain. Wbcrcas 4 
-man ■wEedsc- grand.falber and CaEliez i^Trc 
-fDaibcnaatieions nir.r timeo net oE len '•I'lil 
Lave a exjmpami'rdy £i:ki 1[ Imsird. lij^, 
■HhicK is Eai Etpco rotiiist, buJt. hij aniin 
'Will Lc targe. 

" 'bsorrouniiin^j ora ci'crj-tlisn^ and jji-rtn 
l&ne 'ihey irni t~ uisriirin man nr rutimal 
■ihto d.idcrcrl beings tfiirl ElHy ViTEe arig- 
zn4lW. 

''NinT let ns PirplV thit r-rilOnsnC; -£0 

and Irt m sre n1ia1 ire ilnl 


■fTo titin, It has 3>«n P^EVCll bEj-Pdfl. Cli- 
[FJIEO ibaE: Mars !io) e,rv ittn-jsc'li tf.c, tIjL-m 
^ lUiOlsgj Lliiimrr tbasi thn -OE tlH- Eltlb, 
it pnoil)*-j]y EhiEi eisoojh Ei justSan iiiintTI 
Ilk evc:l ai '>re hnniv it Prolettor LowoH 
has pr^-ed ihiE lie meiF; lemp^raEuM «d 
i-b alkiirl -IT ilegE. FalireitllfiL la 
tqme t«EfcllS IE; E'er Lnilgpcb. slcir EiC 
njUAtCifj the Lzaiqin'-ilnre can svtrtlly p-TE 
he lest eKjip Sb deg:;. ?. Et uat aigtstd 
in for.ntr EMb on accoeJuL vE sbe 

far greiter dJiiisiM Mar* is rerojved frWTl 
Ihc d'Pn: tIliFt Eho T^Srrh. El'e leii.prralure 
nnst be ia: btlon' iir-S. Ke44nt ait.'-vsnom- 
icjil rcKarchci. hewetr, cnmpieioly dii^ 
pToied fhis. As a moiKt sf iatE. lioji 
reaper .-OHiiej nB-'ly mote licit dun lines 


lilll[EILitinqajiLixi:[ib;RiL7i.[iz.iL;iQIISin:]^ 

2 SYNOPSIS U 

H 4 




], K, .\l. 4 r. 4 ^. fcc 4 ~L"rx ieiet.IiiL 

V|,i.'fiC>fi^ Sllau j flalvii ai4 hli JT.n 

nuB^ rfw arLI ixazTlIrr larrn^MT^ 

Ur ^Iwiri nr anjqhlie H m ■■li|<»v5zr.h 
p-va.* Lilt ]l eist. Lid^ilTri4«.'c pIljE In '■ni 
yns. t^r injt *’= ,.'"“EF 

B04ci Ilf f^Bin^a maEdiklE^ m 

■ ipuktarx. T^jCf 4 KiLTd. [b ie AiunELlii'j' 
Hn, 'arvf ^ |1* ^facrvl' ja~a axl 4taij 
Irlivri. -E-l a. a ti7:EC lUluDrbxfrHn -PTrCiinl 
bDW # Ea.'Bt J&DX ^JTT tp dd neb nb^ In 
^Tir, U |^j_jilJri4ljl I^HILZirj lilail. 
sent rcfrci. >.i.re^u).||'^e ^:vvE ibi: lii I 41 K 
d 4bc B^qAn x; pr^iq^b. 

AliiT ■aib:! to 

VhiE Ep -.ki K<*>b ind ktv. 111.^11 E^Ti 
bcTW t'rxaii fBuxirj^^ ,iirT. |f>c. 
hndr hr bvte bTPr Ed ibf An;q| pD^i 

iceJqJ La ur luEinc ^Irrl^ Kn d wnd#rrx? 
MAaDtJf, llbAC^cr, |( tm I. ZCCn^Eie 
nttzit, S-a bic Jlinri Cffi Ljrj|.-E iOf 
-".fBSri^L tic ID'Bf^k^J^^T tOUrtiM-lU Is 

«wr'ni --itEj IB IBs sbk-i birr me ^r^^ no 
inE HKhr I'arKT.kJUVf^ 

l> imbr^m Uram:^ kjp pr^^iig. of 
CIeeEI lElL^r nnd hr npjh^E rkii iRV-PhirCd 10 
La rjE.". Ilip ^'rBji'irir^i'f Ttt 

V.WTjjir M BBCCfip; ji DSHI^ILIe fefK. 

13 l!n±J •■■.bi. IcLcicT.-iflDi. lEifEj ii^AJcda lie 


tllfl kn d.iaacv{ECij| on ihE *1^ 
In eT 4 Vribfv. olbtrB Li-^l b-^Abj 'pl4 

bII .kHli •i.y-lfSr Ihhli::^ Ai bl« 

I. riifir^n cr i|h| 7^»i. 

-■■ fKWi. ^lIL DitriL lBr-±il|p If prKvniBi 
hEEd en oi ikc UuDiS- ^rlTlEil 

IKlM^iad'. Tie tbui Eiij |]e 

nppr#i| rL^r.li.in ftnEi, ■■b.Ei^^ they -dip- 

Vir*"! "--V-*r ^a'-'b 4nd L kle 

■Ml^u Asu Efilnoj^ iTLl Ifdtl ij4 

Uw d'HOrcfcJ. «6:utll4UJl» Mil f tr* 

I. nrj Ol Kh|»xn) &f tl f taiSlI, !<Un MFtl 

LU einn]i«tatEdYiciv«. Eym libc Mj..n. br 
it*if d-E[ilainj£ bdv ihm -r^nlLBaiip d^uti 
9( lt.r Kaiih. ippenc Sfitd Fbp .Itfon. Ht 
Ukd, LeI^ eE Iftr -^nrijs^B^gi ncii^rB 
40bl:»Bllx .iBuUA. An qhr klMn, 

/ihlll^ (Ji.Ib iJo>4li n?iE L xa anrl rb^ 

FFiulftni CDf.«Du.ii:n hiirli HuulLMim Ji. 
* Iui1^l|.|.|. (i-^K-r «rtilrt eeo ilruibt 
Ihn-Ijr^ iti^ ^ro*6 51^ 4I|]. 444ir 

m Uir (diT Sl-V. hill Ml n-DircnluD- trireii 
r” “FK .'I' iljili^ ininl, u.a^-« ft 
B M.td 4 hj- hji Tl-nr ttim- rff- 

flSlc n| J,,i- tlr ihc ITiniL PmI 

ihfj IraTe- iriinl 1ttcn .r +vlmdV 
bu riinr. III. ajiiii!:D-B4.in.." ubiiK wd! 
■ el'll Ihr DKKIBFtt'i irnn MIT'S Er Ibe M i«e 
* nd tl-cci;!; |y A'irc. A 'Hliiri 

CD Iraii. ip rilig pitrc SfPn'htiii'Lrn. 


_ J^3E *r-«l¥ StJ.tT=5 IK Tin >t3.l LUVF - 
_ Bjl±r WtLt li HJZrujJJ js^ Ito H 

IHr-r IVatTAIO [JJ 

'niiiitIJtItnfDt'IIIKIIIialirFJiliAsliin.niDEi.iiM'ir 


lie Esnli foriJ ;4 itS'Mdit Tli 4 

\T»r( lA 11 Ht: iimj_i3irrr i :■ ii n;.-li l! iFi nlT llinn 

ibA KfrcijtrialL ;cn*ecH 4 fiib' Eba Sufl't ray.! 

]iiriL*a- iE wLlli fla lr>i liii.r eIiA.ii ii ll.r 

on Einb. Thai, loa iber* ire rto 'SJoiidj 

FBI \fAr» Lit' r-jL 11 FT .bL:Ii:'iE Jier E E-;a|. piF 

ibo r-Kfivei Eur.'i raj 4 . pf 1 3 Ebe acCUil 

L‘j>-e -ii-i ryEi lit 

'' TKtn jfSLn. It.e Masliin day it alciort 
rsrneily Aj. Iar^ ac tiie EecreitriAl. .-Vlvi 
d|i4 to the LnclinoliDd the Mirdan EtKjit. 
iiiff.'t Si ilsvinist exactly lie urae oi tFu 
0410 pf ti'ap Eajti, tie leainos are exdotly 
Eke l]i 4 lorreitrial qr.ea OJttept Ehit iho' 
414.0 Icrieo 30 CoDo, ienuie tie L-Tlrtiar. yEar 
ii iu^E E‘B.ict as Tang as tie (ercesliLil ■ontf 
tied, we idrir tiat l&e p 3 aMl 
duo: to its sr.iil] sioe. is a va±iijr nlsfa 


world it an thj Eirzb, LlvUiialiOa C« 

Mats trust dalt Ijpck »^or^| lininlrod. lio-J- 
pnd /Tsirs. TFw lo.w *£ [.ycirii 

Ui If.lt we oust ifccrcForo ircprOl a vCrK 
cialEiJirEHl :1^ -i-en a? letSirjjlijJiti p^ite. 

“"As cur lejnesrttm croJyltOli ll»= 

tinniiin Inmd li arawiRo laigji snj larffP" 
pU Ite tifflf. [E naujt l^ve heeni tii 3*^®= 
DTI >lar5, \i>T LiKniJ:lig-n'9 'Mn ure 
the lim* is ficae on tsclh. We itIUSt- 
U^erefciri^r e^ipeft to find a :ae4 Witli clioc^ 
iT»Da t.ea^E. A| lic atr ip Eilii'.n.'O' -Ofi Mats 
lOiind will nlI^ e^try ns svril 3|| 41 [ 1 .hirer 
□ Eitlojpltrrrir Wr, EiMreFoie. will OKP^ 
hig /udo-rf-lako ears oni tlie VTarliaiS'; '.o 
tnlble Eh.t 4 A _ 1 Q hear W4^ Bui o hig itid 
alr.iDst 'ldl‘ArfAbl]i' hai bsg eyes; frr.in llua 
wt rrsiy tifdy dcduci iba; ih? MartiiHB 
iarC La^r C>eS- Blit licik Ij OX': impure 
tun dLHereicc cF pij'srcb.L ccadlElwiE on 
Ma'i. £3 co-Tit^rcd wjtti_tiojit on Earth. 

and liar is graTicaLimi'. cor what welgfis 
vBt ppyr^d cn. tarEt niigi: ia* fXSf peuenj, 
cr a bcile cier iiiw-tliPFil inaini-J. cn Mars. 
Lejsj ioddy wtigit makes jfii esccisiT.i 
ZTO’iTLi Err iFsc ren'sim iImE urAyliy 
Ics.: ox tic bedr IrOdlC A illiO oa^-OtL- 
Fniiciii Lo-sed ur'"' iF": ?iF»'ir giaillaikiml 
figajoi Era.da na eo ±u.90«4e thu cho atof- 

agn \f 3 iTi'lf 3 i J 11 ifc! br bI.£iiiI otgL; feei. 

[3:. Aj iba JtlHIghl is Vtrj imioti iiiDonix-r 

dll Ac 0 rjii. 1 L uf I lie- l ltii'i Aic on S^ATS, tie 
Maj";iazi unloca it iJ ip Eh .4 ■d'.ad.o nio«t_4E 
tie :inie Ilu ptr.bsi.l/ a ilaric sVii^ wiici 
|S1ay he as ^.^L 1 : sKit oC s. i^HTsli iVnils*- 
L-raii [pdiar. or as dark as Ibat ot a West 
ifldlan. 

" 'z^s tlic air is so thin or Mars and. 41 
prya-rn rs pabltd -Id [*rS4 ii'.loni^Elft En? 
j-sloh bt; hKits DS Eint flartiana'. irr 'icilf 
nru Tie siirpKs'id. rp £aid lia; lie- iEsTsbo 
iE.s Dr. iennDpnff "O'S-O. to pct^inmaidptc bis 
l.xiiidFiML.s iifitf'E. The btltcr mnii be 
dD'jbly large in ardoF tp sustain yaeK a 
largi: I ci^/' mi''l alsii tci wiirk CTer ijiiirlt y 
tie Email pcmitrs^e c£ oxyT-m -in ti: tbin 
air. EoL 'j'jji; Imiii'' '..IfT i'pi'j.trialii'y rc- 
iiuite 4 laiige siosa, as ire kno.T Itoiii -c-k- 
^rrCliLC. il'ii elilsi. Ci'ai'irLui'iFliy, iC lilt 
MjrsIj'nB iuve 1 pciiii-isrpui dpn^ be 

iUTp:i.j&[i. for C'^olutiosi pbs'rr! -.u li*t 
ar.imaTs bneashr iLieli naciES as a 

411 !c- 

■'■'.*. I tt ■;ic tfanran't hands, h Is proi- 
oLlc we '.tJH find thorn ratner small in pro* 
‘Tu:i-k>n to tie tcit OE Eke body. Tlie 
MDftians ha'i-'C: Protahly adraaictd. bo- Far 
ili:ii iiftaFiut.it iD'xsi laf Ik4*i 4'i.io1'’;F'ril 
buAoreOs. of grr.trafFO^'.i. it it ilmcLl -ttii 

IliFI [liAl Ac rii-.ySh'iig iikii'P ]ir dp'hC uilk 
iBsriincty, nspniul Lp^r ;i. phsotpib-y i:a- 
Iciifiwe ii'i- liiy a’l Maps. Til-i piftliirAlfy. 
ix it: episrcc of iotstJ (to'ar^nd l^as^c, 
begins fp td-l and tit inali (iitisl 'I'hripit. 
We ri'JU IbereFore c.xpect t-iad 1 hp cinbt- 
fspl ilartiari iaj a h.iad I'a.'iicr fD-inier 
lian OcTt. Agqin. as do pb^sioaL lahqr 
ni a-qj aor* Is perfpriutd iy '|!.i« Ma~raii. 
ill arms art ^[cbabjy tsir. ixd mu.stleL'eftr 

" 'As Eo iis. fee^ ive sbolC nnd thesn to be 
V4Ed-Forge in all fTo'aobllily. Tliey niyit 
a-qli^acE a -bll and ralhor ieay.v bc^. 4 i>d 
Ebgy, if.4rtji>rS. UUSt prtti-de ?ufn':ltnt Ten-- 
CTELge E.e -raailo the MaTtian tfr iridit pftp- 
rrly Xci alwse (.sr EkelMEtf s-ei'^in umst 
Etc ioct ie lai-EC' izit -aliO -OA irctJ'Jnc <ii 
^(pri" iniaU gFavliaiisa^l aJEr^rllcn; lev 
id Llic MarEian'i ICcE ‘irm small, ie- tWjId 
nci tetUre tit# pirineF Fcriitiicild [o ura^l 
bis body, he -.t.Jijl'l tt blLWd t1 

" TbarClors when wt Leksld the first 
ifatElaa n'fl will ■ttipTmIiI.y f.iid iim tp look 
t« 4 llr ditfereot /rooa a hutnaa befnT. and 
w.il!r my rwi»aiiiiig Is 10 ii) ^nobable ap- 
pflltowe raa>- be dnipcnrate in sqrols. [ am 
tore :h:rt n: Ijc ivhple i -wiEI 1-4 correct' 

■"Si? spake nSLlemii. 

"‘Hr w:'l^ idgiL. aiaTTclOisltY neit. lii^ 
^iToJiEfiCNrd nn J-iijc FFTl.J 
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Warfare of the Future 


T he 'Vni his cJicrlj iem- 

orutsAlej vvlu.1 a Ireibtef.dsus pad 
ntvdpni plpi-i in iht 

19 ws:L1 4.' Ill l!ic il'^rfii^r; tliF :1ic ciii.ilciidli;t 
urnuH- ]1 pfl-di ttt:1 Hml Jartn(j Jiie 
cri.'ji.l]i>^ jIiiI lllij i> ^lilL WPT 
tn much pf iii»'. n; cf ncchFitL ^ Xol5- 
LD 2 CDU^! b« t. iH-r. Til fkc‘., .11 ulffht Tic 
llTd It.**: Mill if. p Vi^r of irifcrnal 
4|ttliE^L iiH'irc ii'^diliT' 

I[ hi^ h^cj: pt^Ef-d 4 dl;^l 4 . 1 l}' Sn ihli 
jciuriul iTiriC Mreri^ i^il'l 'ie ^ar lEwi^?. o-r 
ajt ]Eait iill prii/iq at a -^rkiJ vrrtciti 
«miE Kic.niJfic Eciiiu.' tu'J' sr.iU be 
hlffl dtv-.; r) hvepif p puattihi udii-iii it 
oi!i^ iLljrii.4 i^f aiUiniiUTisy ap« 

gr UTK'aL aroif carps. ^S’liaa iliat lim.^ 
ajm^ ictcKTi, DC matter Twi^' □fat'- 
ac^LE. iiflS think a. Lors lima bftctt ^ 
■prill oner dicmfcltts Ed it sli'PcTltt^'cd 1)^ 
E^IP bunilrcij t.1cm:na± 

la t5e nr.taiiciizu-, ■prolii.'jl;^ foi man/ Brn- 
enfign-p to ctra:c, 1hc -vt-ar depth dPiKt 
or. 'K'ith>mi1 a'nj" ilrml’i ■■■liiil TIu-^ 

majiilT iW-j lUt SHl^ssc-td to ini* a 

'jvlirl’r 'IlHMirlil js rWl^-sTilc. Out 

'rt;tit {i^i.iiitiod an!.^ dates batS; Ehl'n 
IK' }ear'<; aniF :is 9 siiiti'n jTuiirtp? Ii tK' 
tcnxlj- sLOvr. it -nM/ ECit-C a dwtin^ j^ari 
gold vimre iH-e'in r IniiziPIlp njlL leiL91 nDa* tD 
tnut ■Eirft hUitr- l3i|)Jici:lf. .^s lanj: ai 
f^qislv iiislii'rrii'ii aniC ja.U Pn kcc;s ui 4ut 
{li mifiSiLcr, we are r.ot ahlf N- ■u.re 
of of.rsrlvr'- }ll•^1 ’^niu'l tall rjiurj^lifti 
anPadiMIf(]—'»■■(: d-fi held La bPadaet 
Vt ;>«- liniir ill iit.rsn'ilves. n'liicb tliriialcDl 
to IlffaU gu: at an}' of-^PiL'anid tnorattlCi P.t 
'll wil'irvisK.I ill IIk picsciiL 

TTuceEDriL tTic iPadfitilll, wrlicolatl/ 
taose in MU' ectnen' who tt.inli t1i:i| 'lur. 
ii llic '‘loj-i mil whn ?o atOliOd iKout- 
Ing jMcc at my i-Tii'T. a-rr ‘hil l■■.PJ^ a Kirry 
lot. b'jt they art tl-fiflully oblLvLaat of 
the Ifadiindc. o" liiJur^ h-i Tcfll a' of 
Tipmm -c^fdPiirlbjn. 

ThtJo JTf'oJ people woiCa ?l»iifr m.iiiler 
■!( y.iii Jail'd lUEE'mL t-fr llitm ■» dinnLiJ 
Dl oacc- all poTiww^i'^ nnJ (jitroltru-n iif 
tlptir ihriic iLiwflf tyt iJcy 'wn'nld ttlMt a 
rtrtniO tiPtlea lmpljci:|p' Frioui iiiJihiiij; war 
<n l^l’^ ctjjiiljy, limply IsrOtmc that naliort 
fltdpi itEcIf on > ■«£ pujier imE (h 

ineIcK war I 

IE 1 fac artKst wu L: idhiftly wllh Ifi 
mIioil -phcltk, ill dearlj ThlMhe.e cia ita 
bOiu.'p^'lhTov/iiK !_>(■ brti'iprajrttij 

iiE 'iiiirilrpO'-i^ machine £im^ CdC-.. 
wbet cut ■« tfxpcct cE liie U'iei ^il lie 
f-uEurn?' 

IVliiP wil[ happen iracn eH.'C S.ttcriLi 2 l$ of 
a liundresJ j’Wrt lttn« Vfifii makinij wir 
CO cacii oLlitr? 

SfjpF'4i« that, hy that dfK ■our tdta'itlltP 
hi're lolYril |lir iimarfe- (if ilir fli'nil ini 
have iLKce^ccI in li^tA^ihS Jit pffodlpaE 
foTtPor. Fni^^a-ir eIijI al il'iii Ijiiae one azocD 
enn bd dllintf^rpTed a: u'iJ, mi'Jnt]}' inl'J 
;MirzlL/r:'. uliat 'rill Tiajipni? llic rtfult] 
viJ PtoLply It cn'crrr'hflmiDjily apt?gn^la.; 
BijJ aluiDil iBCOni}wnl|rr rlTilr hCi-e-pe ffCJ^nt 
CUDd.]. 

Ft lia^ Inm c-tFculatid lint le" rte could 
Ebciilc Ifle iatfnt-ciiisrjy It pitscat locked 
pi|] In a nif^jivT iv'jf i'.-iij jSiyftf 'Vi'e 'nouTfi b4 
{RAtiled to pToreL a tran '^'ilh bd Iffiglhi 
ontE I'yrri: iS-daiice -rsF {T>4 imL-ci! 

Koii', then, tfarinjT Ih.ii F'h ■mind, Ifl. _ui 

iipi^illf |lj.' IIHt vniii. liru^C bCiniy ptutolut 
im-T^Es- a fH-tdPf h) uiil.pck alomic tor^. 
vml Er-r-^ In iTia jiiil iTieiii. We can lee iiim 
(teyipieip- tn Ihe throne of bit InC'jirf Wir 
l/ard (iE eiicEi .'till ealsi llici'.L drdJiEiliiPE 
hir. in this fdihlcail "'M}' lonC. wFth the 
itF rty ni ^riii.ii 2 .i Ike wmlJ IS }ioari; 


Thd RiiJIuiii Dtislruidiiir 

will v$a makf vojTEflE the Unt klLster nf 

titii PtuictF" 

Tht Wjp Lptd jr^Cttfrl}- S£kp Eoi a St- 
arct if't.'ncajt.-atiofi sf ch.C nfn 
GitKr" and 'nliat he icei ir.toxicatei his 
I'rnarinahon :o luch e deirrec Ihit h: de- 
eidet IS nr 4 l(c wie tn tlVf -ntiff '^■ocld af 
d'Wn .^1 hls ^tntEtlt hn^o pj.suKd him tliat 
mivp^ atanalc ^nt Live heen ripn^fii- 
tujcc te iT.ake euczeu zcrEaln. .-Vaj 
■.>tSi>|Ef^il EL'n'inif iKjroirljir nar War LdeiJ 
IrttJi a Jirf-trtTi' lo^ul prf-icst t-i make 
war on a few nationc^ ind 4.t laicii 'nr 
dan^ ii on. 

Within a few Fiauri the fitsl alomia gvr.. 
p(.pi4»Ely [fftsiyp flj tih "K-adiitm Lh- 
rlrpj/r,* Eit rroc-wd the Cf^rnij^i IrQittlcir. 

The .nadiuse Dpji'epycr ti ncppntK! 'On 
fapt muvinK jiiiiId tnirVx and ie ronlTnllr'E 
toEittly hy ^adio cnerF'/'' man is wirh- 
iii ii 111 !^ eiF |lir TVsliniTr—i| if I'.pp dHn- 

Ctrcfif |o te a«j il Hhir. in sslioti. A 
cTiiirijj I'riiLroart 'pilli |‘1i'm'M cL^jiid cpyr 
hip head and who fcUcwj 'the Dcilrojor :n 

|!w ''rTiinJrul Auli^ and wl li 'iIp r.rjs'ii 

ardti?.! (Toiti lit CtnerjJ Slid h}' Wl^tlsEi, 
viiiditc y-irli jtn.F s^ic-ry iiiitiliKi i^F Ihe 
mctao: Kadiam Des'riyer Einrpjy hy tnor.-' 
ioE' certain Vcy.' and ^-witrKrs Jr frrnt of 
ipliM- 

bis ITtdsIrni^r 'ir-s icrirrel in front 
af the eiiEn^''f Rinil Ene dE coacreied. rteel 
trea-tau, j^roLectias' (he lanri hebinJ then*. 
To frtant Hi ;il4 trttttnti the Shsa-nd: litn 
beth k-atfticlj CuL up' (O iiTIwdt lli= 
piPOTtEi of ordinary 'vebiiJri. The Ceta- 
era] iitaS. oE co'jrsc. kre^ 'ILLl and EauiTt 
tiif DrelTOjet weu-riEiiial}'- Cbir frlni-d 
Il-K kontsiint >E->pi Ihc 
ariil niovet a lever. ImHiEdiatdy Idle Che. 
itrcT-T hoai fiain^ Iba tmtlc anJ tcRinf 

to iorp;' 'vith ;<TiFi|iu HLffd ‘rr^r ihr i-nl- 

PP tTMlil-d. Pit trtlSh^sntf fithifl'- ftw 

hiii'iil' cpI fn-[ frimi 111.' wrn-nc'ii.'Eilcill cm]'. 

crc^c trcDzhcs tha UctlTOj^r is rriidc 'ht 
laM. Oiip licninanl iniic'' 1i feW 
jwlltfiei, lllffli t Aiit*! iiisd. ptcipcp p icy 
llicji ki! l!ir iiiFernri tisglitc. 

A solid RHCIt “JSfl'il'P'lIf K" f^iiiililp:'' 
LOy l-ursts ljH.i the lop of the DcHi¥tc~ 
pTiiJ tikt flit WTjc^fd :j(nch. Our 
fionc co'/ep xipies. aul 1 fain~, idea oE nhat 
bippeuE. The Radi'j[c..K. cminatiti\ hltl 
Ihr: pioiier.!- of scuin; oH Bpti1blind>>iijly 
the doruip.n( tn^rey tlie Attet of nny 
^tJOcnl El cnWPNtrj. encept lead. Sa 
■when ibe rsj hits lie trench. Ft went up i't 
dust, concretr;, atocT rnen and saina behind 
5;, #i-<ryclil|is, A'ltr (it trenr'i 

Itrltltwi-h: (tr * H-ir ntjp.ulc* i: I) Eone 
conijdetrly. OnC^ a den re dead of vap'r 
hinfiBE' ui the iit reir.iiDiL 

TliC (Irfl ef Riitliii'ii T>rfcrn>TPii ifiw ein 
ietJ -liirMJItl! 9ht fiipi. eveTilbing 

in their pith. hJa ^in can nFi iTie Ftiilinm 
Dcstroyct iia ere the fut. -nn RCt '!lW 
]'rE.iper nnRe^ line Raiin'n-f' ''iut l:i( 
the jnu; Or lilt Rrysu-ld btSPW k ihdi iis 
'vcn.; it up !:■ I'apcii, i'iclailisig. t'se um Vie> 

hind As p decnDnslTi.tjas, Ihg Coca- 
i.iijiif.ii:f 'GeiiEta' :>lI{e Ikal Af ilrir town 
cncaaatEced. 4 ■ritv ad" 5P3,JW0 tmil(ii_ pe 
sa'.'nL'Ttl ivIiInii lUiee liSuih- Tive lefiutised 
i:y|i4ti|*iiH OK Ep-"{cid le «ff.ply wFih the 
ii'^iink -M-Lrreuipttn st J^u^er Desttoyors 
ling up on 1 b: hiU} atid apriy tie uaFaeby 
cily wilTi llieir FcniJiit laytL 'iViLTan Tliio 
iriiaatcs tiac -ratirr Cib'i hauKI, -tTigri^ej. 
liiliF^'s, I VTka 4111 I rjfijtlJilJ ftUt b.H'^d 
jETipnt tap Ln * iknale. ^'ptir doad; -arJy a 
s-Rjs: eralrr in lU: ground 'a'lbeie thie rbiiv- 
ioF city one stbed ren'-ii^i. 

Srier Ellis ilciisDii.'Lralioil the enc'np 
SOES for pe*M | EtlldMfe wcold l» (oZlf. 
'Tl.e Duuuirj is. L¥mf]ii^ed. Wgihiit a foti'. 


aisht llie Wit Lprd his ^ th* 

^ilLfp nEirlil hiii.t ]ian piaclaLmed IlkyuflE 
the h'hia^t Empercr. 

WJ.a- ha|ijiFiis jfEcr:s4r(f> whjzi lEiz 10 - 
iffil ci (he l-ladjiim Deftrojer it dltW’r- 
erei bj.' Ehe Wur Txif.i'i enjctnici id MS- 

rthtr diaiflub', Ki TK will CesitsL . 

The -lilipve iiiiiy lead fcir and 

c-’clrcrtitl/ UnciEu]. Et. 1 ;?. 5oa-*™, ncrt 
W,l^ li'try' iiOEsilile E^jL ImF^Tji' pir-bsAsk. 

i''..p 4 trr. Seiedft hoi'^s rtPI wiiid 

Fmfosti'jlE. 

aNEMT WAT5MKE IhCVENTlOllS^ 
it is SE.e oE til* arspniaBn nf 
tlij.c :hc ■ma.'hiiicr) E'Pr fiEhlsnh and !dLin 3 . 

Iipy teen hrdufil’-S 1 “ k* ftthm y ual 1 > 

Ccfli^Ei ikLii l^y ^.A‘u'hl>'icfcl!nij;p d.ok5hI-FC 5^ 
jc]dic?S. &I 1 U tYiLd-Tn:iniirirl 

3^in,lita 5.T>i J/ 

t-pftis.-. T^lll^ imj mil ic-ehV 

t!«br srnt-?aiuatv to hsl-in?^™ 
tlic :ciT«ri of i.it th^T^ irc fcllncr 

3 ic;ii 1 i-ir k ln'ipr3Yf:7i±ii-S on It-t niMt djTiuFf 
t^oiSnviiiirEn -dv-li^Q i-H-riMii-Ci md cn- 

^"’IvbD 6).vt a; fine tUWnl irrHiclid?^ Hct 
ai -KiT-il Q-ilieji. but iirwson, a rPf-ilne en- 
suitfT. Whe iiiTirlcd -he TTiM-9=nt rJn» 
wkld v;nl:Es ™ 

FuTuMnn ri.^:! □.-ral^ftCl flc 

H ci?L!iii:. Isvt JfiraT Maaim. ft hrjUiart 
ArWitaii mErli; "i-' Who ei-d: il.t bottLe- 

sliEp i ^ puicTcBeiinE inin-ileffti'-np 

K^iE ■an cir s. cairiirfoJoTC, dui 

Jannpy, an AmericaiL nWClnnKal ■Wfilin's-r- 
Who invented tbir iinkiafS (lar tLimnC 
Ids ri^dly?' 'N^l ? 15entH-.a:iif ln;l d 

•LVint Lt.jT*aT9*^ B'lir Yi. CdisofiiJV frinnerAI- 
taltAIllS WftJ fb&neiJ Oit 
ff<it ft :-fL' 1 l pr 3 'Jdlian. ]i:.rt Ucbzrt b Jt-ar, 
an pri-itl- j, . 

Sc, one aFirr anMht:. :hi ttjlly impM- 
luit, tt,e riinly epctli-Mnli iiiTenliCKft!. 
CTj-mprl'.lnj; ihe rie?lii:P'ra iiS ii^rfire 
1* be the CMKkpiMis '^F Timi^iilttAlly 
imiti'n itlrT 'in', tynib-likc privfllt cltii^t 
ITsuilLy theSr eontrivaixes 'ir j-nytiunr bfjt 
I nrfn r Tb^v mnst bt d^flnMiJ, ft 

il sii their dcvelnpmEin lli.il the f-rofe:- 
cE-inal soldier 1i±J hers mc+t i.i(a'lceahlE. 

It il- Jiort OTilr ■"■■'ill. t!br tuas a 3 l*f 
!vikrnpci|iti ejE -war. brj! a'-sn sidtfi Ifit TiiV- 
nbjoei and clcriirk %lil^ rE sna.ee t Eor/JtC 
mveryiiaa] Iflit bnve nadc iSs tsirnl 
Statii n:h*T eiwnilEi'T. f<i;u.n?rcijs1ljr 
ETcJll ■tPiMC' noe ftom '.clifiJi gi'^mi iml-L- 
trlts, lioC from' ■«" luiil. 

Alwa'^a il >1 -1 (h-taniy iridn^t. ai] ig- 
trepid frcE-Ijiir-e, fillav.c ■witli Kth'sriaiip. 
wLd tntiebes his tiuiiiirr wkh a laddi-all}' 
nuw lfilj«-',Tclri£' dc'^H'r -or viiy oE iltllhf 
ins cnerFT JEwe wis a porlffllt t>jiiiJfr 
mItii If flit! I,uri«i| his atICBiiOP tp 
lePttirJFlu Hell wPL ^ Kieier oE nkJl 
EiiiiiVH uben ]ii fceaan is-it <«ceriineats wiab 
(he teFep'vaBj Tritfnn was a pfitcnlrr of 
UdEpranhi Jiid jHorojraphji winlfl Ht Eiirt 
oi. lli* JnciodesDcnt lRn>rz yFaixiirii was -ft 
iiirpc jilt with, a likinc Em p’lyikft sr/iEa Tie 
eoadattei hit Eif-it Mlo?=a'<'f-iL cApe-i ".reits 
[ii srir-diis '!ektfl?t..'r. 

With thf tFngle j:oiis|iici:aus ejcr^isn ct 
Dt'E-hOh RDt UiK of the in-rp-.lo's ■who hiVf 
blieoil n™ tcaili pive Co l^ir wit.: lid deviHf 
th.it cooFd h-t iriH^'Clcd It -jnea- ttfiliir" 
rdCrtt writ p^r"=iiT%'—Fv^rlripin.'iM by PM-a 
l'T;li;M 9 ii':le 1 l(t 1 ? id-fnlnSLil rith tTl4 ta' 
du'ctcit'S that ■nwre liFiFfitol. 

V/IREtrESS OMI CAPE CflTJ 
TEic LniK-d Stntd Hutv -wfll estaTllllb a 
lyirekct tiation: on Cspe- Cad e.i|'nl 4 llT 
'OiThippcd IO midb sccssels ilaii;; Ihe Atksde 
cianct In time of ■fp^;. 




THE ELECTRICAL EXPERIMENTER 


r. -B'lS 


3i<> 


When the Lights Went Out on the 


]Jy A+ TfoiibleHhoober, 


f V 'riTE + ^rrv i^n id-s '"'i (II l-c 

I I itMH f4n'Erjl Die 

writer, wlw fnr iI'k; niU’L ii'e 

Ibe JbovE rjQm » pLldt.e, md $circ' unique 
eiLi»rririiL'i‘i in [:iiii‘fid’!i1iii^ cEik ik'clrii: 
liSln-inj! ^Lipn-.fn-f.ud etJifraiEng pljji: on 

UIK t W' tlniMrrclii^ kill.iHH ^'lll.il' 

plv- bc^.^tsn (bt non or FltUdeEtkiii, and 
lli^ iVVv lailnr, rrm'- 

ni^C^^CE^ irA/ La cE E:|.V»'Ert in th:i dirto- 
liooi, AK liiE- xuiliOr had :cvcraL [jD^iC CUI- 
oE lie ordif.ary prahlEris Ep jaar^.hd wiEh. 
ni rTilf-Kvoi jr.f to (is .If :In [i*li1: 

irp; cquiplikHit ipii tlsiE £Hi;>- S!«. T^j biJit 
LII lilujhitd atlJ EA ih^ u.li:h: oE 

^■Eellj." 

I: ma^ kc iaiii (0 Itirt VriLH, tiTiJ tr> (fAT 
r;^dn' v/ill uildErstand ] 0 inE «E Elite 
]^ki i]1it]ii:( tJLZ^L'Ln^eiei, t1ij.E all of Elu 

irirlna -or. Iliif tEtamchip oocijist«d oE 3. 

pnitj^fy copptr ■winf, whiJ: l^d 

ijol >■ '■'Vy FulEilifir EnxL.l3lkiii 

liliCtsi Jjd.wtciv (Ivt ''«fl(r4r wrptr 
condWEM osrrylnfi (liq ^-nrrent nail I 

it^ outer i'tei ‘rtirc ermcr. I 

Th.E djliihio « 0 in wa? IfiCjEfJ | 
imid^hipj in e. eanlp^i LhKOt Oi l-hf 
imiii EnKiafi foatf!, TriMril 
fcdnt, nheK E.tc TA'itihl^hard '^113 
also locibrJ, tko var>v.ii i.-i-i'mi 
-wiros aa-d eahlt; wert ltd Out 
^TOi:gh baf« (tiE in llo Eti^fl yiiiiII-i 
oE tho vjjripu} cnmparlir.cnL: and 
decEi'! ter -il'fVe-rE'ic liY^nliirn'; ii]:4HaL 
U:t (li p-- All of lh(iJ Jn:l wire: 

^^'i1rH Vvr9 r -iF IIsHTn!, AS aJ^IIE- 

i7hfltioi!+Hl, ae.d 

EinnSnii'in|f I'lfEri-: niE AA If: 90 

Ji wErK. vicec rcn a-piifi eIh- rtid 
hall Of tltf toiL -Eiii- ^yn iTit liTldtr' 
fiidt *E ih# filMl CfSSt S-hd -tub- 
decjiFj Tft'hcne tLcy 'wert hrralT Fe'M 
ill TTVflOls £E 

dimpi Jire-nicd EjjI bO Eke itCtl 

llm 'TicauiiliiL'' rcdi cF ebasirtiT 
Lilt a ^uui:J on uiw of iIicm: lIt- 
CL.:ts cor he jcodily ima^rEd. Cen 
uikriii^ (l:aL kinrli ^roL iiJi- neir 90 
DGmmoai on irany af our si:its to 
Ihe ik-AMib:]! wlhUe slie wa^ in 
port that otter. IS I 0 24 ^reundj 
wguliE Tif tofoyiilfreif Dud ,iive 1fi 
be deojEsi □;> [n a Toupl^ oE darj'i 
before; (Eie ’T-»T' ib p failed od 

iti rift'jiji vpi'?j;e f^T mort hnnanr.i 

*mur;Xj." 

Scmeiuiie^ lilt wlipie ErytiF of 
(bfjc ni'ires wsulJ Jia\t to tc tt- 
Visi:i| frisen ihcFT ttiitr;f:.5ilt tlll'ipi 
fhff h JrttoEtc of 1'JO of^ ]5d) fttt 
iH-fni'e- ilir [iiFiKiai'JEJ ■".irt iLi-cIl 
^Otld bo linall^' iccaratcd Qo^i d:^- 
^i4l£|li^1lH ir'm 11ie o1I>!ti 3r. tlie 
tiun^k. It '.eAS tksi, cE caurjo, rc^ljtccif 
try Jipi^ wirr, ?iifl in (rnr cj<.rs w.lir+'lj' 
SIS'' crouila n'cr-i rur. in Epnduit o-r fiipc. 
_T1ils vcj.'-i'l inTirleiJ H 4 r,MHl siar ■■■rmsli-- 
l^bt projeflt^ an [hi jAvfsaspr'p indge 
aiMVE ll.r IkIiiI h>::n'iT alij rar,i5. Jiii^il 1la1 
■^Ih elKtni CiarriF.t IfiraujrJi two larpr 
sue a'T4l(i1i'ii ri'^:ji« L3<l>>s. |^■tI:ch wrre 
THblHt' UTETEd aiu alio EbiisFied nJth. a 
bEj\7 LiipiIiIoI i3ulEr iHialiiiM. Tliipc iTiklcs 
wc-"f fFriap/jJ ortQ the lEetl walls C-E tkf 
taat am] 4iii:iipar:iiirnU^ uril oi:r <i[ l|tc 
tarper! p*D ''pioimdr etph in tip- 
tinty ifrAS. pr-w-alV aird exib-E* 

fuff an or.* of intst rfiftltli^iit EEcdErn. 

TiV: EF*n:n'l \v?i Ec'leJ -it ;1 ie- bwildi* 


■i'lil lii'luiFill vFien tliic caEr^c n'aj lT 3 ;;cd 
from (bo s^i 1 ciil»*p<j ;( lalloiirtd (ht'waU 
nF Ilf rontn fopararil iquard IllC' 

jjonl of lit snd (JdLjiFKitiii 1]i£5ufiji 

0, Eis'ill^' kt;inj? En Hie SEMI wall if 

Ur; en^iipe loon. At thij ir.Mnon: it was 
llirnisl'l ilia: iyy Liii^jlp up Eg CI'ie 

dsek a-ld rt enttria;; E!a( (Kr-aujjt 

Ibe Eoa[ L 111 kcTk '.Flit 9^1^ Eahle w.'oul4l be 
ir. 5EKJ;t Wiin *£ esitrif', We iupfoh:* it 
Etirnii^li h ^l-lr r|p sErel W-Jill 
rriify, bVi: iHGEtad it hdJted ilijOtHy tbiiouAh 
a I'lrrt ‘'IpiU-lna.ir' :.EKniT 14 fee( Ihicfc, 
atid. tha orlJy nav Ed ^lE ini-ido llh.14 ‘'bullrp- 
liearl" Yi'Aii In rut n tTok tlhmiigh Ihf ’.Iee] 
jKe]I jE janif. If id had beert prsjiitk or 

I 4 KI'lE:.I^II : hi lllr '.ill^ T 4 .ilp|a.':kr W? 

(f-i>'.itlf-*he(H(Fji wciJil have Vkei at libert)- 
rn ina- i|l :1 riTj-a^e^jIrn:- Harnr 1=1 c.it a FifFo 
LhJeniett thi^ "b'nlk-llEaES.'' Tills crohLEm 
iinHlI? drnTvd 110 17 ririulii^ a cable 


WhS 





tCrCItiCit an lla 4j»«J Sbl(h 

FlDDiEntiaE ricNtae. ta Spfv U»E LihI'p'' 


bn-atd in the i^'rliinD irpom with. c. mni^n-sta 
inf, of CifiUiSE, nn gTEat Efii;lFiTr l-i-jh 
(kdi^glit tfl he -.n share Ear thf "(rouble- 
idiooEcn,"' li IllOLtlsl nOMlldy llir; 

ialilf j kid ^ E^ftfJriJ-ly/i> hfcoiEM trEJiinded 
>t 'k-jiiL aLnllii. llieEr coursE. Bui, Fhh 


ufi (4 rbt TCP ad eIie ctfiltic room oud alpllX 
En± lEbL, ^iii[ M i-ii 11 J 1 413 Li'e Ki-aTi1i]lq1il 
iTfl lli'i’ ■"'brldjfc-'' 

i^CoreovEi, tkis fij: wa>, iitil 4i3il;i EluL irf 
a. tTouhlE'ihEenni; (sepaduicn. OilE P-lao 
imilL uC' pEr i~rir. ClF iIh' Ee-ic lyhs i^t linin' 

h InjUri; miildFarkDr ar.d. muEiituEliiioui 

iiLj'il.id^, Ilf ii Firl.riiiK,« EiH-i n-ii(j oF 
“FUEpLonf*' aad "cenrtipedEs;" snoE if 
i\Fui:li were lar^u eiinii^F 4ti filE a »n'i]i 
fla'e. TbE gnetiEit rarirty of noispr.oti& 
"Liijj.4.'' atiiF iithiir kii ilrri! irniiniu ekf Elii| 
cltiEattir that wE-re esp^r in 

llic- HI 1 Err'*' l‘■3tfaT^rrrh wrrr c^eE wSlIi on 
Uiij mcniajlal Tftdl'jlMl-rfjC-lids' rail AEI 
b'i^os a-pd colijiK of '^i■1^^^ fp=»ivi i'Hdie 
[ arpe os rt ^ piEco up lo -^osc fngt P 
■ ^lt|nsr^le'l 'Arfr Frer^it-rril^ met iviEh In ni^ir 
(rawtk ibauf Un twjf. fti-fE-lalJj pe ntili:, 
wFirir Yi-o irCtrii r.:i(phrcil 111? UVentupiLi 
EiEptbj ci her hold Vj- tllE ^aEijlFplItis iE- 
FiiiiihialiiMi rjf j ijihLiky, rollpHsll Loldi, wBidi 


ir.tndf^Flcd on CKpiperatias hahit o: "ejc-- 
tlsiBUUiJiitip" itjttf a-iHitnuEirjII}- :itK!Ut Esur 
(Ifnej i itJinaiEr n;ei-p6 or Iejs ; uiullly POre. 
Ihu: 3t hohMVEd ui In eiarry a ktfJE- sup"- 
p-]/ CT Fnat;±t(. Jn tur pEsJa-ls, ns it w-it no 
jmoJl iokt to V -.ray do Aa in otjc ii the 
[tivpc-r dEc^ci witllOJl a Jiski nr Cs'eh 34 

rtilfck. St r.jghfp n-hci3 alaLt p&.lliDO Fits 

tlicd to l.Ldil pCW-iftO-pTi ir. 11 :e ceOEcF oE 
tkl LOOr. 

E^;r of rhe r'losl oicntLiig Exploiatli'iii-' 
Lpaduoted on this stcimihip w,ns a'apat Iho 
■"[lEErlli’’ virl-l WE made ta hrr amiF '^htJl 
looapr.c osccriBST ir p-rdcF to repair tilt 
ji^d.Tf EF^hl^ 'arliirl! was seii;ii'i^l In Uio 
lait ihoiAt '-hi; dMl'r In GFdflE Ip iwt at tUf 
wire f ngiLdyiii^ tki\ jJ^rn 1Ij{|it rl wam aecES* 
SOjy to ^Firnl irta t!ne fail and paiai stsdE- 
Toaio iri llif ’■Eeui riF 1lie licut, and -whiiih 
■Wij Gflii'vas a£d ((her naii- 

qciiaarons ‘^'iiilk'* to oiEbin ■Pb'jlll ITdi f«E 
of itiE dcrling, or. ra'hf-r, tl:e i£rJEr» 
siilE 4hf (lit dKk- Tl;c writer 
oriwled iiL oa lop 9t rkeip sailp and 
YkiiaU-.DLs in El:ii for a drg- 

tiDZE- nf a'Mct -tS feCE. This hair- 
ralsiu; and i-dvcntojlits OKflirin^, 
which n-as at.mi1$i1itllrti by wF;^- 
tlpin; hiliiiaE on; tho stontitli. waa 
also acciirpar.iEd by ir-ncH purif^-i- 
[*r {SjWfist fnliilcd CT Ihs r.peo!S*j[i- 
ior manipiiEatirg doie u : tliunr 
taiMK-i lort^cr imelcL-ns. co=l-pil 
(orpt^iCi In -riflif banil, ivIiIPie in tbc 
Othift a li'vt pour-d tal-pcaa Iilrt- 
31 'cr bA-r^rd. [<■ 'll II IT HUE die EiFe of 
thinJ-. d-OCJ rifjiwtir iU(J (-C to 

lli(l|^ krtiTf^j. AplVfffi^ nod. 

il*d iivc-ral -don™ )3-lpdi gwiJ- 
r-edrs thiTD-A-n n: frr t fOdd ti'iHll- 
urE TJiil ntty SOHrw: IpOOKiiliit 
'■tcmE,"' 'iiLl wliET. ii in rtliiicd ihit 
■i H:e Fkit. «ie of Uitii G<En(Jp<:df4 
or jpidcrj (rrliLe'h. Ehrirc of cttlrtt, 
pirn-arilp in tllE Wen llldEfe!, whif-Tf- 
the tuEuana) Rrhiw|- irteann -d-Fpltli Fi!, 
14 mjEiniies or fcsip, il hIH lie jcrn 
(htl tlisi wis "'sornE" j-flln. 

WTicii ll.E- lrtiJ.iU'o-s inoiinE SrafT'*' 

fj-st EDp^ElEd this Fwat ^jie'blEmi. -wLtFr 
Eirr iiuu:erpau3 sioui'.ils ar.rl olhEr 
a-gsrplaintn, tliey TrETti nesdlEiin Id 
dipy, SQitif I 3 S ^E-J-lHPfirrpr, mil it 
verv iherlE}' Ictame aEOriiiry for 
tix rs-pid cxpEdiliain of tHg ' ork 
thst EIk-c pict up lb: Jpeir^va^r of 
E x *hi?.'s;Kli fliT ‘Eoi^d" and 
arid L; ■'■ai- verj -E'arny ag llmst 

when s(?rTK of ihi clietri;iaiiJ ifoiiJ 

ip-t sn 'iiici-ij :q^i nkli Ibc viri- 
hiis JccGi-iPTS oE_sir(-jki ibcut th« 
k1ii|p I'lpiI ilirp Jiii lull bnOW ''sF"n' 
pollirta.obi of ;Fic ertcr lor im- 
fhi 1=1^1 ■'!!= Ts'liE I'lT iF ry w^re jpf- 
I PS 5 a the riEhl diEohCLen or udL tIH' 
“stiff'* 11 .at I'.lilras lin'd ci^ rare -'sir iL-t 
"BElia's'" dL:Enrfs s,nd ponriplai-nta bid n 
[irjE Taiirlji ij-F ecpt-rii'inr's lirftirs tliEp 
USE fniibei with (lie jot>. &nd loiuE Of 
Llln^e Iiii IiIeIisJ Irin^ hiii'-lrd bp 3 bE 10^34 
tnhET isi Ji fcftitiiTSun's .±s:r, which cin- 
eisied nf a, iuVe oF iilniiki ne wFih a lopt se- 
cnrtd tp sciaj nE Either erJ afld wJiFcJi 'was 
llii'it ''ajclniin] Ed a .siiy 1 r r-lCf ppsicd 

D. tHhit blocrf at- Ihfl W-? ■5'f [hr 
etjsE One oi lllr: lHi>i ruHy Elf -10 uipc! 
(6 Ehit "tobbinK up and dow4" on :hE -naio 
■■Mill Ihjsl V rp--ibld alisiyn shttll CrnuHt a 
rrila flF. sspecLilIy C'li J Oeir ipprlng .d&J, 


UiS 


Aud iriuanali.n|; BOd trff.M 

411? 4 f ill? “'ni^al" ]P 3 ;pE at tlie 1^3^“ yf 

H.v: inAiaiilin^L 

To cap (h.E diWlKj aid (liir 

trTi:i1*^^lii:WWri kad rot SsILIinL lap alJ 
of tlM circuit troutiH on IfiiiFG 4 ji 0:1* sif 
i?ii 3'’^)' 
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, THE ELECTRICAL EXPERIMEMTER 


JV 


What the Housewife Should Know About Electricity, 


By L. Jr. 


a 


I 


"If 

rili’fi 


''.V,4MT l;^ bjj- ar. <!«:=trLc laid- 
;!■= jaung vt-c-niaii it’iIi a 
voLtri xnc imiJ: ;bat iler.dfd per- 

Ihz jaJf j-inan wii aJlfible. WiSil 

^ rn'l[irijrj4blxF KESiilh' itluiU^Z 

"Vci. C'or^D. C.?"' 

Tlie rabliaiih xJiaiifcd ai it 

kj nlitli w CSTC 0 : ccrpl^:!^^ -.Ttiirh WM 
pEiiii'v tvLiItn: tli-e in -n iiki' 

iurvo'^il^ b:!.in.£ tier lifi. 

TKe nlcjiTi-Hr'i ■.orry rr-,i-ii:L!ci{ rujdi 
the. t«tnLai] phczjts Bf 

■U-.f p-Sj^EkB.n. 

TilK :ji qiJLsiLon TDlited tliat tiM 

(li-PAiid hive Ltffn iln" ni^iiia-r uri 

liii>ifie in tiHrr.c jlti, Lur pre'bi'tlj' 

liie 6 r#L -I'i^ (■lir jiiii^Iiii'cJ a.> 

1-Of ipncTance on tlio fuV I 
^E. E-Cc-'^eTifr, i: ralh la nniid I'lna 
iuid ini;iDrtaiii! 

tbetiiraC cfp'iii-i'j (hk eii'-tfcil i:i- 
En [|:t iarMlhin^ in 4 

pcLiiiij' tifitf, 'h learned 

Lt IsTToriDre C'f- irtdSiTfrtait rrj.!; 
ca.11!# i-ii'fS xiii'.nyiiLX iiad oJtc^ 
filil ftsvits. 

The- avtraee Lou-^Lwirc l.lili SP •■n 
*:g:nt ai (B lil.e ■^rwltln.^t f f Her urn- 
LDj miEh-irie tild P jjancEj! JairniiV's 
aVEHil coal xai; 

tic< IcDOTT s foTi' aiiiif'k_ jfnnir 

ilii[%B obii:4b'i Eilt :ii 

i'V'ulB^eiei.lJy eIup acsend 
IflttS : ''liYIjn ^|■■JI|I^1 ■il'^ 'hrn.rmff 
kuw albaut The irci- 

^pl >'1 ilir rlrLEfiv ft-n anx'A'era enf 
ilue-'yr THe cnrrenE tirppLlled. 

Up llir lioiisc. whc'.bcT lE h ' iltiemt- 
ini; onrTfli!" C'J cr “dni^fl 

hnJiieild" t*'n. sliouH Ir UnBivri 

The ne]rt cii.mlipL Oia'if tu- inj-if i» 

Lof 'volLisc.'’ 

Tikiirg chartec ia i^wr |■^1ll:■Jf 
ir'jKre eTfctrwiVv is invDl-'C<l. Tfii* 

■peu on!/ Eiiv- vii'Li i-'xlueil tl:± 
wcBian yi'HO b-aui;;^E n U'Ci-vslE fan 
iiiid AViiir'.aE'iJ iL lo a lildf'-Tott 
'J he fire-^urLi iuHtneli aL 

f'irlt<l i:iii--!p aiii.iuejiiiriif I 0 :bL c!iil- 
-djt-ii enC ibe mild wt-o- r^-itii-c-fed 
rl r or a date iHihi no- 

rf.enj nti; (lie Jojnli of Jlnlj'. LiTiL 

tJ:c ]ja>l>Ar-iJ nhfl iui^ for :Pif (Pd 

did no 1 iMoi E3 rli.iiV It •■* CiLiiny 
ineidnil. 

hliiil rd r'tntnL aie iiii-- 
pcrtELi^ cl irrflrjni.-ji!in. In' dH* **fhB 
PL'Q-'jId p'jrchast '■(rjiiiit: eletJfc™ 

oiechaniiaL ajrali-ijf.teJ. iiseh. tj the fonrer. 
an "-invr, [>rou1;iLor ijil irCn. 

iron, nr Llm EfTdiiiirj' _ Mpsiti 
^ eailMir pIi-l'IiIl lajiiji. Id dt' 

vq«j U:e kind nf tu-rtii’: -ii oit ro ets«i:ia': 

beins vn"-ei 1 tiT- I'nllnf'E. TTie. lalter 
ii Lmf-Dttna;. In t!ie jn-narKjr, ^-IHe 

Ibere ire i-trlrir f-uii ij :-1 litjralJra 


ate '■'iroiuid" lo tj.ke e^lier aldFi'iiJi'iii,j or 
•f,;rrcn 1 , it is nmrE oSniirj*n. Ipf- (i:e!i 
appaTiEns tn hi ir.i.btc K' -xiirk :rii eiIIi: or 
IJie olhtr DLrrchf. KKnwJtdBe of tiro volt¬ 
age- il abiolUI^I}' ej-Kntinl m -bt.l'h nii(l>nen 
citsd. 

At i; it f rc^tle Ihat Jlw reaifer v-F 1 n“ 
niacBfint Ii of tlvc nier: nsk teK, chfl 
writer l^iinil:^ Kigitt'i-ts thii lii-|. (vic-rYwi! 
niike an eiincEl *U.-tivipf tp pnliglitflr Hk 
Hioe^r, lister-C t 'Ji'iFp {ivi iii.ciiJcd apir+p} 
will: a fevr tirnf-k, -tomnijcn fads abo-nt "Jii 
senPE^ uiet 4r.d ap;iLicAlinii oE ihu eVxii^- 
cnn-tnL -BOmmrm tp, tbz lioaitlieiliJ. 

(r. prdijj- CO- cSf-i*.- In>w piin.-l- rT.li(;ti1ej> 
ic;F.nl il nfeeisarj- aj'dtUtr faiit bE f-B Ir^s 
Import than alceiC* i' T+vnlli'i' to Itre 



thD L^dV 1*1 LinCdirlnF rim Wc IT. tiiiicril'^ 

ifuTji HU I JliS» Thnjv.'^ TIl 


SI Krne 
ln[ 


■Jd 

-M Vitufei 


Thrur,' 
inJ Dlititri^cBrEd 


rYiird 1 }ic writer, 

A'Kut (10 X'n'n.-srifVs iKitj iliiiirE the 
mill :(j eornnicn -T-t tluH (cnie iE (iK var, 
P Iii3j wlioHi Ihiiusii’iie 1 lv(-ej- imIl.-i 
*(cod OESIsid: and Kener-if spfearaixce 'V.- 
fpolcc of n»:«T # 3 ;iL c-ij'i in e-., it:-pged -k the 
eojnier nlicro t h-tppti«i to ^e atli-ttla; 
-d'jrLdg lbs ’Hi1ii'.k^ i-nik anJ in -apf+retiE 
lijrr*' piekdd me cut and iltspar-ded [n a 
Ttri' poncpixii iiiMniiri lluL (liB vanted 
name 'ChriilTnBi Erte' iitfliti f cert both 1 


Ineiderilnlly | bad been dtirMnsErzIki;: 4 
Lr^r E-nhinci ilu a ]irlnr c iiih nikrij kit 
were [>E iho hittciy -ryge- I isa.; imicpew- 
i^g the bulhi ^si-ith the E ireirimi oF repliu- 
ing tbim into (he beat, and them 

I-h:? p I.;].- fi;^ llir :irx I iirl. li\ - lbi;ilj|l Ibe 

l:a:t oppo-rtusi^jr (o- rtfipkit inMlIl^crlt in- 
fjtiiFiei at CO ibf yjiK- of fiiiblB sT-e wsr.itd 
niy Ir.Jp., irilli i-ie breciv lYayj, in a Zdap^B- 
-oiii-e faiblar. poinre 1 E-a -tin' boE-ery fevEpoa 
to wbielt I. afl'jde^ th-rew dOYrn an cn- 
Sc^tved ti-ar-l'is ficd. (le-.^ on- oi rln- sisrt 
and bofare I hid (i-n$ fo teniae L'. the 
lirn-JUfiat OsU dilsappujedL 1 cheytj ber 
ebrUrlPnfa. ItJidirj >f cpciiil mcrjeiiseF tJ 
{eisHt-Ji^t) fei;oc.'nr. Mr -jiilY uniJe je- 
ii:^ I Ik uic the ilinllil'F orjcnvcd 

tard tipCfli wtil^h -o'at j.TlbfcVHl; "IJ 
rdtCOiii" {^bogrfj Y-iote it H*d 
fo-uiH^ uui at lem-L clinl Lltry Yrei'e 
ler.ncri ~tcc(ci-ciir J. toil had ippuiant- 
Ijr fi.rtyutlri! tO nilirlHe vHrliajr hiiJ 
left h t(p tile fli;cre-.:on of cite ;ul«- 
iu-ui. Ilveu 1 ]ie .noeL liilclBgent dls- 
ercliao iiif-d Is tiFKlipiet initOjjried. 
Iji L.ilii liiil-uiee it itiitbL bitve b-etii 
ilia( ibe lidy war led the battEjy (fpe 
for h:f coLni"y hon Cr wb:re oiE 
iamCs -n-itre 1 (|EI irl vo^if. Or 
niiffl:l (lavYt deiired to JEe«r.L iTifns 
CO a Friend or relaf x'c ncE so Ear- 
t'-siate ad to hive ckcii-icdti' in thC 
lifr-.IJjt. 

To- It loR-i ?lorv inort, the 
13 bativry frirnfrii- w^re relorr nl llie 
dijT iit:r t-hrislTia?. cvtT:i- tints c-E 

e.'lvll h-PM-s I di:n|ilri--rly bill lar.l LilLfp 

-oe^ompa-nlgd by 0 icart noLer cjilirld- 
i It; 4 |iile iij>c.i1t- I he fart tluL the 
v,rit-Ef iFtia ad it eoi^id reiSe.' arid 
-HiMiiig il 4 -jh I 0 i-ijory derrand-r 
hug a. drediT dor tlie coods. alio 
l> remicidine :hia 1 the V'nlctnk- in- i 
i^rih avon,io -oiBi'.ftan: ws-s e^irplecr- 
[>' -ai;d wanlonJy oAilitarated. On 
I'lfi avernt. ai mislil fir tW-ri^ 
. 1:0 vnft ci-rrcat is nfdtf. Mes^J/ cn 
aniiciic(r n-f cn--.irtriy mjr firm ailjnrfril 
t>er eiiidn, ellh.ciOK:i it ran be elOOfl/ 
seen that Eie berpry linumdoe liiiy 
T*nj too Incy ai'-il -iidi:Terent lo let 
ilijr e 1 r ,^hvi--kii epFilri Birjcctljr, III 
iSi even .more impwbnt i. 6 (re a 
liaYtjr lii'ISF-i-ey r-i -i'n'rr.t, bo ntlltE 
__ tnrC mI^I nei -O-der of ibid kind 11 

Ji:! iprl ^i.eii- 

The cleidri: meter or the kbri on arr 
i:nir'i:iiy -rlrvt'ii: 1 :iu n i-jlL T.niti'lj' 
mine the kfnd Of cn^rtot ?rid l-ti voUa^, 

A r-T"" hri-r f ; ntrlliynll IfUedtCOeid at ilOiE 
df fo-dhij^Mi nr.ii icudylng pTuiteJ iiuttFr. 
wl h 1 i cdcen .ay roi nr a rues -diLtli pijJrhssEp 
wL|l oEten ohvia-Se- rond-iileriti-le LnoonvEn*- 
eiio-an -.1 p<rHa:id acciJcn'.d—oElfi^ fital. 

So- rH Lurjf 7-lr ilM anil teil IfiE wosih-ib 
- f-uH^v io-nitlJ.juj! *iCUt eJectriflr. it mey 
f.na'ft VOL m:-nev- 


COHPAEATIVE cost- OF CaHOLE 
AtHD EtaCTRlC Ll-OiHT. 

EnfiBHrs d( the h'ew Ytirl EdiJ-an C&. 
hhvt letcnllT conck'IOil 3- fcrlEc of Iftti 

d-hc^'lTii; iS-P (flmjir-riitisft- c>>sti brt-i-ccn 
car-dk tigt.t tfld electric lipts Fg ipite of 
(ho chs-i eaiidlire nnay br (i,|iichijeii a.d 
clKoguy nf a «t>t frat-h. lbii j| the matt d*- 
oEnd-ive itluiiiiiiii -I -HxxikMe. 

Utnc trnE -Bill lT:rni»k 4*1 tandEr^Owes-i 
hcorr of ej-nillr ll('i(. For (Ke sainc nOOSc* 
and iFfiP-C t-ie drantn-w re M-iterli limpc iBfr 
r.inille,skWE:.lKiiu! ;ia!vi be rtlaiiisS, -wfeije 
Ihc rartnLly pcrErflceJ EJf-fi'.led tmp will 
■jtIvi' eanilfb-jiwtj-hcurd. 

The fi^iT-K a-s tlis tc-iuiIi nf k?lj -rfllh 


sisc Candida oJ ilie urdlner/ c-ommcreiol- 
-tjpia. l-'aur ■Ktre cal.om and tl^rB rrenr 
ipem. Tlnn' virird from -H SEo leitYOj to 
!5 l 7E i-ftchfi lit lerptlip *nd were- frairi O.Ti 
■r.i I.IS-'i iiLclfj Lhick. ThtoO «!Jrt one oeiit 
cd-cli d'wo coi: fiva cents eicn and dit« W5E 
S-iT i,Tni(j.. 

Ck-d Oi Ihe EEit-tent -catiilkt biid-npl -S 
I ouiji xnil SS D-'ilauCr:. arolhdf bi.Mrn.e-J d 
bauTS and K nf: uteA while ihc jne-otmt 
iperiu uiicto Lilt-I 3 Sioiifi and -H7 nimiccJ. 
TK^ (w-Heoi (fllEaw eandlec lanl-sd -1 hooti 
i:dil -^-l iiiininei and S hjourd- a-nd 31 rdlAuten, 
retpEtiive-iy. The 3,S-«rtc tporn I'lnOld 
I-.dvEjl iliaoel S h™rd. TTit eoit oE oIk- 
Irkity wit ecmptkd it S centi per kw.- 
b.ni: 


HAUCDNI 


PLANS 

AIR. 


COHTfcOL OP 


"^VnciderFu’ -dCiii'n arr- Eidii:£ wni-tfttreri 
of a M.ufOi^ inveiiti'Dj:. f( ic dc- 

r^rid (hr- laoi-nEidr 'if wtrelejn loksmBhy 
ht-j jound D way lo Mdilije Heriikn TKirin 
In d-uch mannn- thal artpiiJsi of- can SC 

hroejRht ^a a fkmdsini iiid h+lil InmCiHl'le 

ill (be til' Expoj'i I'lenl-M ^ tbe repllirt 
Rckj, ha-rf bteii tOUdi-eitlOii '-HJi SceiT r^ 

yrery ii hit] llic nirr illicit lifiA bff-fl 

will Ik in utE- The: ai'liKi, [^cfjrf 
|i-iY+n'r:l iiE air nii.iL'lLii-;s licld ilncfan'icy 
ir. Lnc ir whift itiiils df lht (■iierny Iwlow 
-ne-H sliiH'lii:^ (Inn I :i pirtr- rjIlfilT 3 V.eir 
(hriT OE Morrsr tor lolmweraof ■s'Of news. 
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3 IS 


Something About Selenium 


J^ cjit dE the ttUfJb ?i;i- 

jCinf' ta tll« 

1 n&. nficli], ;tiqt Lli cxtrBordlnliy 
iE rsrytnc 3;^ clictrical Kiiitince 
■wbi^i TeJh, Thip. jiby.ftmijBMi 

iM been liiM-i^ili far ^^^ll}■ .waH, bet the 

t(piiiii:t:'LJiL 3 IP I tall DC lb:} 

HtniJlIm liM ntf -bcpr} pr;ip- 
Hp,iteLi:.l<d up' tu tlic p:otnt HtnC.. 



F(|. !■ □[ ^ui^u;uMpkjt ^^iiIub. Ccdl 


El it Lli« Cflrf-aac ilie writer it jjpp- 
tUf ^0 l;nD.^ri tJr.c 

prDpertitt 4nd fnum^^fabE loaie of Ifie uk" 
fu] ijplitJtitjrKi of atkoiiinn, which im- 

^DnblediT 'k'II-I ba Tahjab-C to the mJeii 
ii-JiD are' inteteJ-Ud lit rcJt^iTcIt. 

ci litre ii i ptoiil3|3ias field Epr the uic 
of fhii rianclcu] tkmctiti 

This fttullftT nOlitinfc, dLicnvireii in 
IB17 by !3<reclLii3, hn trriMlfAt JS'^edLih 

sdendst is 4 tbe distil- 

latjoa of ulplrjrlt aiid frtEn shbii P^rlttJ 


“jC-C'i'C'' finotci) - this bCinc Ibt ftiult S^lco- 
ivt ft It; >Jrili:ii.j{ jsi.iilarjty of the pjo^cr'ks 
4l l-firtlitLtn thsTC of telhirLnitlv 

whii'li it ji ii-ri I ileiirii^l froji: lEie Lalbi 
"tt-ltit'* f-tOWlh). fi ia s. mctaiLic c^emfnlof 
eht -p'slplr.sr b''^'ttp ^ adtlser tajte 
nJr trrttlU It ttfiCiU a* 212 degree* CcoiEi- 
gradr, aril if kl'iiiic^d (□ tisol rapid])' 
from ■!:* nioltfr, Etile it fornLi * trowti 
niiXifJif'iirit ^hd 'ti lE-E^ 

ctitdiisMi ii it a li-ieh-daff 
iiia'ilsittn i k U sji-d iVt a 
irafi adffc frpr«eiHt a IC- 
111'■aleIII h) a wiee 

urctdiina ftr akti; 2i^WC 
ini'ca Tt;t rtdJiib 
StoduKd by Iw'^Br.tf 
sihidi liaa i cltwriJtd tii 
ridiliHr ii f5(««ding[y p*>i- 
aoJ ur< iMulil Ik 
tlhtu wbfst ^periiceatlrip 
vilh If wired it iii in tht!. 
Ssilrtlfi «i(fr Tn eomner-da! 
fdtiia, .'tkSLUni ui 

cifUt rt(aHbnna a gray i«1- 
iit^ wait, nniL JJ it. it tO tt 
r^icd Ice mnhlDi; sdarhim 
-cllr it must bt ^bfrr.’ralljf 

_ lirrif. 

^er-niiihii eel1- aEi: tinallj ntuit l>y 
wmditc iTTd bset eoe diKting wirti iJrff hr 
jidt a:^)uiid a pirr'e nl iciitR, Jlatc or CSh" 
Ddain and toatiiij; Hkw wElt a thia Iwtr 
of K^einLui Ar> e<'ie]lri.L rleitrLpticii of 
limi' jueb ik rtEI il rtiade h p™ in.tht 
AnguEt, 1?H. of I'nEt JeijeijiI. I>jcb 

tKlI; Tiry in rfi'i±t±BH fr-Oflt 2pM chmt 
or rrrore 13 tlie da'h. ’Tbi* Ele^ndi ma'inij 
uwB the thkiincBS dJ tht JtlcJllam ceadog 
arad the ainoiiiil of I'al'l *etie.|; iipan itj" 
ffirp u?fiJd (A-e tery irirftrfJjih t>f 


Webbs. Cll'asni nmd IBconcI:, }.{tr':ai''CT -arad 
FriUs. 

Tbfl tw 3 eelit t? 'the exlrtinc flglit inw 
kfi are m»1iri:al.ii)4is iif Slielfdra 
■weU'a wilt: the cot It the v?Tcr tfft^F >ih1 


" t 




Fhf. E. r-iiw ef Sfleialanl 

C^ll \lbieh 1 * ncuistoJ hi ■ 
Chai Ta>^ 


coititr l-J llitt Ridimct Siitd r^rm df^lht 

yid'wrU Ttic to the rfifiE is » 

Gtltlj' ftl;, The four t'lhy pnes 

aKhli'H thie 




T. 


i++- 



FijT.kT' 

*df^ga,^ef 1 " 


I ^ f hJ(Htfa:CC:XT L.MnG'Ai|f 

‘ T' ^ Airujn^ilO ?.~.TCH 


^ ^ ^ ^ — 


rUa^TTriTV 


^imiiiiiiiiiii 


D 











Arjnowarit' C.tA Btrfjw'Cq 


-ruT-.Tfif. 

.-Ill ll|l|l|l|l 


h 




FI*, a E«he™i- Ji-.- 'Tuadi*! 0.s aaI OiT iirert t-i[h(F tiy unrti dI .Ueidau Cells. d> Ekevbed by Wlilb^ h Hgi ftiiKr, 

a jjilp'uLe of iton)- T.ic -f.HiyiBrirtj' oj 
ht caTt^] and nUMi* jumEted to BesfaelioJ- 
file Bantu; "Sclclliuin,' hftcr tnc (.ircck 


tut teU, [ri F^. 1 ir ibOwit 

Va r>r tvrie.4 ■;[ scktiirm CdlCt. -In- 


Of i 

-duduiR tbb 


titfie.a 

SiO'HlI, 


■wlir Ec 
l^cksf-SttlKl IT c f t 
Btiidt by la--. ’iVelJ^ 
-w In C b a r c lliA 
llorenE of Hiir^^rl'Tli 
rt1|, Khlk tfl# ibta-' 
ter cd: i« iii f h b 
f-rittb (TEld-fi^l dal 
type, wfiii-'li ii ■bJt'' 
trerndy ierjLtiwe. 
’hVil!ia-n J. tlj-Rtmef 
has pilOllCii an ei- 
limiiLed (jlirdriaJ 
telL^najJb of qiDftt;', 
.'o 4JI to allow tht 
nltfb-Mhjlct rir» 
nhEch Vi ill not 
ihnou^ theglars !■>’ 
rtbdily effect tti4 
ar-ltPiuir, TshVi U 
eoaled (lit ine--^ 
'ffice of a c^iper 
(UK mounECd Ol* 4 
eei;lra1 >J-ipf^rtE 
pver the Stlctilum 
b a (bin Lt^he o I 
metal s^rh, trt aln- 
miEurii ^oiE. (hi a 
ciiOUkIi VO aJtoir 
lijjht t> pea* 
thTfinJ^i The rtp- 
p:r and JiltiniEiuni 
Mtia™ to Eb: twr> 
cltclfbct)- 
A. very yeos'iLi're' 
i/t'eniuBt cell 'W n j 
an * d e ]i y -^in ud 
Cobtni. and Ls illtlt- 

trarc'] ill E^if ?. It 
■amsittr Oi a P.u.tTi- 
fi-rr ■■.' 'b i r 'C 113 a r 
rrtt:i1:l6 dUf Mfir- 
arid. by mira, ninl lltc s1i!m iJit <{>a1Cil Vsnth 
» thin cott of MtitnSuwi. The scHipJeto 

lulb 






Itisllmerj ’CtciFi ii. p’aml -in an cjrliiuJtirJ lult 
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THE ELECTRICAL EKPERIMEE^TER 




EJmcJ itllLfld ll«t (W panctn'jidny 
the tai ll e fr^r fhL Die -H^lruiiujTi ]hur> 
faM. 



Fl{n t, Cf-il t4 Fjr+Lr SliK 

r^r Biilrmu Tribip, 


irjiVF lit ('iiii hitSx tiiUtJ evti the 

pcicp^r(ifg -p-f (hq; ci:cnQn+ and dccIllo 

fb-1L(, Tve are read^ la coruicef 

s«ne the carmrercLo] iFpliraJticiiK; the 
xr>iiiiim cvEt, mmiv i^t ‘hIiIcIi aJ.eai^ tuii'C 
b:cii vraskhi du 1 la tctiiat p^■iJCLi^^. 

(-"ii; ib|iii'l^ I'u- I^iierdl r^jiirelu -11 

t Mkai'.ln) «lt. Sxnterjf leliijf and Jt> iec 

.finil-irT' 4 ilmi!i. Thr Mriiiuiu n-ll iis caii-r 
PHtrtE in crith. ccTom] nLI 'icttcTiei 

and a re!a^. Aa ]o:m a;i II 1 E tvlt !-• it'a-ml 
m the dach its nuistiincii is irtilrUtd, MD- 
Kvjuentr^ detrea'-iTiif |Nr q.H' 3 e>iC ivii die 





a 

n 


rr^r S SslKnCP i*r H>ppdB[ ail!. ClSltilt 

at Stvu-Lii ufed bUdJiiE 
bjr j. b»lMiliJrtJ liiMli 

nil}-coilf, T^e ceednJarT' r'Dtidt tl 
f-arr ope^i but as <i!d:i aj< simiic stnsrcc af 


tip.t Ll hcoushi n(ir the KleniiliiP iht ti?" 
jii'.ar.ce dro^i, ULrehy n.|!ow:S 3 addltidnal 
canxnl to lUn' L.iciau^li Ihr nhidli^^, 
whkh a;iracli llts rela^ armature in 
tirriL L'kiK'b iLic acn.u.tLii} liiLuil. Thai Ls 
t!i4 Eutd^ia^-nCaL d££atct os most de-noes 
Vi'hlrli are ef-erai^id hj- irlenlirni^ aiiJ 
prln.tple hpidp lit Bjce 41 ia liJi cik. 

A erry i'lteTtitih^ and pratriral ajijilh-j- 
taan oE 1hia c!en]-:r.t ii ia the auiamalMi 
ItflsLinz and cxlirEjUliin^ -ii-f ill re: Ikiitj-h. 
]r:i^, 1 thdwi a. dd]eiTis.1ic arroa^B^ent 
whitli blTj utcii atCinLEi' Hl«nii'i>-t~a1erl hp 
WiiJiBHfi I- Hatarntr. Thris Khunc hp j-oEk 

mtiLe-H i-i t^ii eu- i1ip ■■■ nyi ii4‘'4ri ot 1be 

liditoa AsaafJiitlofi pf [|]i|mlrt4r!n.r Llam- 
pamei at Itcch^lrr, N'. V',. ihrlnj ijij;- 
tn^Cticin tpan ■‘Meteiitii; V'efj-Ai 
5jil.n"ir.“' Iiiirij a mi'thod oi 
J4l'Htlu~n_ tei It to control relays inrj ]:ut£- 
jirti, aIuiIi ■ur:aH "il tvF;i cdl llie ju liehr-: 



'h-. i- jiruAtrU 'Pi.*jwitluru Or Talrek^ii 
Ceil Kthy. 


nr. tiK ipcjoach 0 : eaJ turn clwni i:ei 

aiMsti at nip’it, noiu'.d iodve- iJie -jrp'itdtrn 
-trrlfk^ine a. tq.uad of iix-a iheoetcaij in 
da thi: iiork ac preStoL 
Titfs ■stliti' aplutacJc-iii of leLtfliuii. l*» 
Tiled hj-- ihe iMic Jii-.imtpe, ifmilar to She 
device juH dflttrihtd. aie an afllnir-Fl'e 
'^ir-do^' itiutter. illuitratcd in t'liE- 3, shjtt 
Ti'lll dd:f the ihulCtri a 1 iiitfit a:iJ irepeii 
ihtr:S iit sht in^nlirj!' sattsiritically and a 
i-lrik^iae -use 
o£ seLeniura In 
the proteotior: a i 
ltd rajte 
ro^radL eSr- irncrc 
chH- eHcr.luni tell 
■1 M ptiopd. i:i S|i< 
iMrt Ihai wKOSvtr 
eiettfs v;lth some 
il!imirTu.tu nilt 
detected iueasi 
■.ifshwoen. Thill, 
if a hui'.qrij shaold 

^ J! t r r ll:r A^tI - 

ment Ihp 1.(.ght 
■froii hli ranCerc 
Hilt l-e re.v^hE hy 
slie'-Ctlii irlikii vrili 
actaale a hel! lif- 
□aL :Ihii e i v [ d f 
a Pi a I a ml, -m- 
^hliliE ibc polire 
1o auerpund 
prsmisei., 

AulO.-daLie il^ 

silin^ loetL^lr.BH'E 

OB Tiilroad Iruri, 
etc . »□ rtSditj- ht 
atodinplMb^d b f 
the prppe? nsp of 
jeliBi'jm ge]l«. an-j I'ilT. d dcpicti aurli a 
devin: ieh:ch tcrtiliiUdf a tisarci'dii^.Siilaced 
seme dislDoae itrar from sba ikoP-l ht-OCli. 
Tht e.pp$.rAI'.iS tn iht nrain ccDs:liate-E a 
Kltnmni «:!. pliStd £1 pcrpsavcd, with_^ a 
oropprLy eocnecled. Dl itriti wlJi 
sCni'c touKt 0-E -enn^nt. and n bcU ci any 
rnhee B: 5 TELlir.g dmice. Nevr hi las suii- 
p-05? Ihs iriin, IrtveliiiE at a hlfih Sfitd, 
approachni Ih.e^ sijnahrij!' -lilotk. ^:i: r(^ 
DLiieer'i atteadorL for sortih rctu^Pn i) 
nTiv»n iv»ay Tfasd hlwk, 'Thiirfi show: 
a disimi saEii^- This nttiti(:eiiUi )n^;p 



fP-Tup' r™iM in }• Lniaic a-^idcct. On 
theyKnt.- hpixl, hi tit eappoic that ■. 
ih-unc: an hln.iyr clrnrSEfcd wtee irjti:L<4 



/Hr S 


si 


riei 1 . Cirfulb ul (lu Lliheed Rih 4 ' i£«b> 
trnllri 

«n Ihio tiuEfi ae.d p aurelidEht [i||,Sxd phtolt' 
0>> j'fl.rdi before the hCoik. Xpw, TU'hm 
Elis' Sn:ii padoti thie b.mp it iB'ill inurrKij^- 
t'jcijt iS.-t srlrnijm ceU to cltut tfie 

relay. Ikua ri'ag'iiik Else bcIL which -woc.ld 
be an uiiieii.ncerner.t ta th# ppgipnr ICJP 
ihe eienal hktk wpi hsitst' PppieaelKd, 
Of cco~!? this y^TciruEir cchsene weald bt 
'ni-bl ealy nijehlsL !□ Ihti vmv Hoie fatoh 
siCtiiklt'-t iniilil be ayii'defi. A irwre elab- 
srek dtlrke waa dtvited hy Mr. Elkirtnier'. 
nherPhy a b+LI urai eniig, tiie whlsih blown 
and line hr.iks? je; ji^iom^li^^Tly wh<B ||k« 
umat-hcTe and Eistnal lijiht inca'ed that 
the lir.c 'wii blmdied. ht:i ays'icn is 
r*:^44 to tiS;^ S and diy. Jn 

iTHdti oE Ilia htlsne ia vtt* jfaeiieai iPidL 
tc p^.■;spec1y developed, 'srjn ondaebtedl^ 
prove fl'alSe meccKsuL 
aiiil ano^er practaia] atitlifaElom oE sl^ 
selenium cell has hetn imdr >s' the Ip'Se- 
iTiLttt _RulimfT, flE ■3er:lii. -Cereeiny, in 
eer.tiC'diPa inth 
D PLnt;ch I'D s 
I uo>'. A latxe 
T'unili'eT Pf 
Elresc li.vttiPeA 
htlEt wnpinDig 
a supply of 
carapttiEed 
irlikili iTO'uld 
lafS for one 

nsnth. Tut it 
■wai neietiipy 
to barn IfiS'lS 
]i^hie day and 
IttfhS, It h^ 
tnE [o;pra£SE' 
cnhlc tH>' TCBld'h 
■bE the filftanne 
it fe-fiL-jH they 
were placed 
L r. d ! tl e f re- 

q'nrnCy 'iE ^ I “■ 

■toT.tll, etc-, to 
nirn oF She 
rtj fO that it 
TavnlJ not E^rn 
daring bhd diy. 

>[r. biiliitvr, 

ho'^rtver-Ciliated , , 

tOiR ijf ]:±i scIciLiutn tflUp m the !□» ■#£ 
jwch a h'jivi wnttetTsd with. 1 urtehilr^ 
ffn-iiie ■•liiitx aa KW* si the suu filCJ m 
the rndthiit'. fiuss the eriEdhJrtf to ledi^ 
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THE ELECTRICAL EXPERIMENTER 


IJ15 


r-^iiM^LTicc, ibiii caAi^ine: (bc Entclnn^jm 

4c iiflin ofT the ill Le a.^!ii turned orUj 

due tl liw Enerwj^ C?" cijijtinit &F [tc 


Pncif. BjtrlTdi Ljdk U‘hIvEr^L't]i'i 
^lojted t'i[:rTriii'r:il;i1l^ a ?H^k'Ti'ii>[!i i;rlJ tl 
1 dairiM fer juioraiitLsilll^ iktecibff 


At-rT-dKlATiC lNCi.r>*~A^H jhMS Efecfi^WOfW Cf 

Tiwi£ Alla DLiftAnoN aPSftiQr/ 5V(>»jH3i 


rrAlLVNP 



CUTCt^OQtF^TH 


PfNl^rrp H.I- . 


■■If. t. ikilinlilitt Jkli.<H t ain'ePE'I'lt SnaT-rF^I S>rCDad'«P. 


tor ilie eif QlEl:il3!ilr eir Dli4'. 

ii f-?- in tiK cue of ificItnEis cItie 

4* 1 ■tgrvTf or fop- A buor ^oni^ninp joB- 

■ettUI 2^9 tfl-i anc iTujr.En could thi:!E l>f! 
.coadi » -do ICtulL -icnaiw withovt ri- 
-d;a.7iir.p erom t)^ce# to Avt £ip-jm:'i¥- 
a btioji' jj jhoiwn :n Jup. 7. J3r. Stihffltr 
[old )Jr-i Hjmjrer lint of nf 

tntac buoyi iiAd t+HI Jlliw:* =anl liui Ki^'i-Ti 
^ccILccie iatPEfa^El-on. 

TTiS Jiirirjrcncn; cE Lid tiTtiiiE. flS 
Jns-ILy br Mr. nulidier, it tliOi^'n ml 

Fir. i The vplimctw nwiU? A hae 

rephesd by tin; B. B ace laipe 

''a4ieJ(ir.r’ jalitoids- tw operatmji 11;* 
■«.lTd. A d^'E dr? biderj,' i;? iipIc-rpriUted 
ih [hd jeleniuD'. (;11 idrruii at utiuJly cm- 
(lOviC, This battEcy will latL rdt 
ani will Ltt wb?. is. iilaiasd in. lie bsna™ 
tIe b-jiy- and Mi^myrd tn '« a'sEDlutelr 
wJSkE^rEor- 

£Jj- WILiarci CrsoVpis las n;ii>IHICkn 1[> 
tKcccdifltly iivttrertinB lyiK: di hia iwll- 
Itni-BTi rt.(J;MftCECCj Tn wliicli; lie Jhs cibIcJ 

j.bK neifiLvinf YiJrtJ on- iklt wits 
^[cnEuen ar.d or. cHr filin' wEl'i ■rlirminc 
untl. Elf fsan-d ilat tlic wKice JlRivt i/era 
a turiTl CT.'ndlt TEwlleit iIie >e^iljuii1. 
while He rcItoT^* litht of Siifl iri-'t ilftiltf 


eortneEs. ciid .Minchi;! las EmpilDj^ed. lie 
.iulF:|j|i'<ii cell ijiiilc [-■.ieubViTely in 'ui 11 Ua- 
nomical iciVcacil^lillOdiE^ 

A ifEij in£tT;krit iTtiYScE. ii»uie' lliis 
^(Kldwlu- ^[iesreTit for cfccOc'iTTiff tlee- 


iailnaic-ent for ir.^jstjjiD; dcnif IrCEri'slt. 
A SJikII eirculai Tuilfh il irfaceil ucir OTC 
Did af Lie iidt idr renlOvir.i; |1* mOW i* 
tie leEt Li alytirlj pev'dlted Iv (lir |iijJl*>'t 
IKs WKltlftC •f-p»r4;loa if placid ouldoatt 
Wllll llf ejcwftlcn *yt the reco-nlipiif d*- 
Yi«, -ff Jtcl ia ‘Jlia Cite iJ Lw f,ir[iciD£cipX 
TK; drinr.E are ci™ iCaTteiL A^ Ir^nf ai it 
aiM-'i'J. llfl iw^tV lipca tlfl. slDM-lr 
belt ViiJh riefl«t He liaht fiodncwl L-j (le 
eZecInc tulb Efrpn the aekdluiVi ecU and m 
tian [rdiclts on lie ^tlrmtoijraiiJi, .^1 d ai 
tdOJL 4 ! i( atPM inoiiimp lie bbek E-Urf^^e 

of itif teCc abfcffbs the I:b: 1I| C/e* 

Tu-.ilciE lie seleo lUii cell rr<>Ft cltiinsae 

EufiicEMie i-iflit; WlEiq''«li;y ii 'iin ijae 
Lp-y(i (t:E s«.k cf tlic ceeordin;? i^' 
(irdnicit:. £ii;b. a device ii vejt 
a:( lL uiEl ilwn‘ e^iJClU and spLurtlcI? iht 
(me T.-len it ?rvo-iYt|f ^-nd low nrimi it 
d-jriiip the cL£EiL ;1 'Ofjnp 0 i^iiT-P-E 
miller 10 Uee;} 1l4 Ttewd ilichf tlif nby- 
Ernie:. A( pcfseet t.h^re ii avoiiiblE Eor (nf 
’rVfatliir ByptOUi Qi^lj' la nn-tnicRf-nl wlk-li 
Jiieastjrw il-: depil □( (he (alE oE caaw En 
a tdN protecled E?dn! He ''iQd in iievent 
driClinp.: 

A very ^trihiop e>;fi4ri:SEitriE har l;en 
jin Inr'iiH-if ivill -tcleniain. ly Fi, ConcD ih 
feocrdljilt; iht JfeeJ of pbi:o£rajili:c_ihfft. 
len. Tl.e aJi^raLai is ?hoyii i^H I'Ff. Ifli 
ar.d. iiirtii]]]y eonsisEi <^E TI 1 VO seler^lcoi 



trinllf the amoun'; oE crjowEall vvt kh ot- 
oji!- curir^p B CfrtBW pciiod of l^ox:^ wls 
dsTiied by HiSrtfflSf arwl it ill'UiLraEed 

in 'Fi;^ ?■ fx conjLits oE ia black. 

loh or .^caiTjac, amated (vfiL crirlt 


=e]|j. properiy cocipLa..>.aEEd with a Wbu^ 
itOfiB Irj^e and galvanoncteTr erhoti 
accdJc «. pj|(Ed tuMm « chioroiTBjl, ej-lin* 
dec havi:^ a picyEF cealt (tklded En (fiS- 
tionf <>( B 1'lit opeciLioa af Hli. 

dpvJee (hi it (pltpwn 



■I^U. EE. Seleslinn Cell p°4 Ji.|iiBil>r±' Apij^^tiij Iw LabtritwT and Leeliiik 0£a.fulrttlMih 


■eepell-ed iHe ebrame, (iiLj ini^£Bt]o(f the 
jclitlTt abiftjbi'i^ pewcii of tie dLilifCPt 
sifbctuTCH fcT raji of il(rerni( TEfrai_nj> 
hMJiif fEiiJtiiii; ir. mteliiiiimd itwiipEi. 


zjid fijrmibt iJlC bottpsi o: a box as de- 
plpted- A lelEinuin <r1E it JiliA-il aVii^e 
tJlia Ick. ind it conncclicd. MMEtl i Bliitthle 
bitlefy aoi in ekeCric dinjrcgntl. *«" 


The \^''h<aijrnnf lrid£e It vccy (^■'t?.V 

Bl^Utlfd BJld B lifiht ItOat Brt [neandcsciat 

elMiric Ja:ny It ylifnd lear iKe tHuittt; 
the obronorrBpl i] touted, and (If Hotter 
LE je>as:d. The loall acaoiixl of l^glt 
which W5K1 thcopth (bp sKu((cr Bct» now 
•upon He tfleninpn ccHj ■fhet'CV rediK-Irg 
il9 rftijbti^ ia tuin nUbalm'ciSE tbp 
aymplEtE clrcoiE. MixninillEilT, in lunir it 
dcEpcIt the cnlvcncjT./eler' poao'ter. Tllij ii 
recorded iippo the Pcsie oE Tie chraaD:* 
itHpEi. Ilc -time it iltn rcid 1/ the Icitrlli 
of tliB liaB rfade b}- e 1± aMdlc. This d>!^ 
vioo has leoi worked out in psecEk ar.d 
J; ip pooHee schicvemonl (a eCecIrk ipied. 
iihiicBtLlir dcvfbB. 

bEill uLdtlcr wPbJfEEiil CNC+T-nltllt 

Ei-rorined with the t«>n!llB 1 CflL ly hfr^ 
ieiiias:;r at tie jaiiL'b crcctinE od fhe 
.•PfiUlioi;) I'a^katE of Electrical EoaVeers 
ind tie Aintniflfl iJtciTDHeraical’Sucicty. 
April ir, J$M. The SEftsalng- feat accoin- 
iy lira -nis atBTHbjf Bind flOKdhf' 
a Sva-boTtepEiiPEr Bltetrlt itdiidf by ■» 
mere wave of hi? Ijtld i™ fror*t pf a 
pelpiinin ceJ. The Eppratui lueiI in this 

I 4 ID irlf' It- It fon- 

ntbt of VI ao4tyleiijB nni«7itcir fupfih'ltiK 
cas Bli a JiitPtr slncod iKici* the cell, af 
shotm- ThE fl-fll if corcnectsd wiUi a relay 

tl'CimimrftsI PH til< 3I3i) 



































































THE ELECTHICAL EXPfRIMEMER 
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Wireless Telephony Now From Washington to Honolulu. 


T WJi most wciidt^l'ijl ftai Til Visrtltu 
Ttkprwrh- ‘.tSE a-iccinjlIibiHl ta i3;«- 
ripSt n- Sf-pt. EH- 1*%f. vflrcn Chc 
itilEnar 'wd? pr^jccttiL ;i:c 

w'rf-f frci:ii ’iV^-^hn^nn, P, i^.. ^Triinis- 

Ji.ilu, a diFtaiK* oj iJ 'Kt ^Lk:: 


Pttlicj jaj^: 

''I ^rr. pIcafEl ig ajir.iKJDD: 1}ie 
f[;l -ni:c^iiic of EJfpfiritvicntj vvinich linve 
ietn arrird cA fcr ill: la» (e'.r tj 

^ll^ AiKisiifjiTi Xd.'zphaitt S: 'rdtETafll 
Cc'pa'^y pad -hie- l^'etltrti il^4±lTic Cr>Ti- 


Cajp: line arn}-. iepreiEnl;i(n-(ii 

iF |?ie 9[-L'Li:iii^l hjiiI deparlii^i'^ 

sJ tbe Nav.v I^iwnffleaE naj * lew Mher 

-.hCj ^:iitDfrS5ftil dcicjw.iilja-iH:;), 
cenriT^j rf'-n -rHn^Ji a'in^ in \:ti' Vflrk 



Q ily a fuv. r-iititr niii-Vs-i IcV- 

lilKii.ii; .xii'immuaitflii h^i^ hcaT iiilalijflif--. 
ln'LvcCil S'l.rt: Cr.y ai .1 &.ib l-'ian- 

fuco. A li:^la:Ke niil?s, n'KicIi wai 

liemide-l IF iiii n-oJiiil iiiiHhL-^Liyii. 

S.ecrelij.r;F- llic >n-5r ]in-1 an 

JI'-|U,T1CtlL ilic !5UCCl!!-^rt!l l-a'iS-'iiJ-’-.i-'l' 
l^'irtlc^^ VVp K'iiE rnL!:aiQC^ Efwiv i W 
EJiiiic-'.l Ptaie-i naviLl railic slaliii' «. '■'- 

liniflun fi-. lit i:ivn,1 ridir; Matin; at 
PiIlul , Car. Ji i^l-sijniiv uf al^HiI 'S'J0i> iiikn. 
All il-oit wa.' F.b-cot'U.fr Tii t.urr yn tl'.ii- 

Irairf^'-inlii-icnlal vi ipi-li m. n-lri l■ll■l■ i.iii- 

' n ■r4iik.ti. lie ■'li I- li; biviiiceL 

ihf- r-i-cf^VLT anil Iniii’-'iii-Ji- :.]i|i.i.i- 
Id? *f\ IF I- ivpi'L'iiLl tL'l-I'I f mi c ^>nll>L 
u.'illl (Ik rnrl-h a;^iFr:ilii' aiii' sti'iirl iIfi: 
irei-FJLF'. 


fihiiy ir cc-opcTulicn l'-'iIIs T^di-o 
milder (I'-t j'.iriid-ltl m>ii ihc Tsa-.-i' “K^c-.ri- 
rrnriiE liy n-Ei:fh L^ns-di.-iLtncc v^irclcia IrEi; 
piKbnv h:u hecMt iTULdc f.iuatlc. 

^ipfrfli Iwf. liE?i; tully l:ai a 

milled fivni liw Arlinjiora radia slalioii tn 
cibf radio jla-riim i.t Mare JslnuA CJ-. anil 
ih.TL‘ riirafiE-.illy reet-veij Ihue imakisyr 
I.F-i-ililr i:oa\ecita1fc.ni with.^'niL 
a aj'prtijiiiiaatC'ly S,Iin-> i-iili-'^ 

thr r^l Eiiibe rhiib preat di.iLiii'ee lia*- hraa 
ceirtTEd py >^■lTeleIS -Jelei-lieni:-. 

vi-biec v.-a.- 


fiiiht 




IX 


111 l.'lr 
r-iriiTCJj- 


iaIlii 


iMii 

i:f 


11 I 
.■l-jnci' 


Itiiillii.l. r. S.S. 


Illy A.T.III R.il.'IF 


l>A¥;i 

IIJVT 

.! 'ii 


■.•latiyii. 4 :piI drl ri li'-liicb uf lln 
I'yntcrrtcil wil I -ilh-refii nf 111 
I'll d-;iiy al il '- hUrf I'Ij:bI jh 
fruitcsf.’. 

Thr i{Mr'iin'<iiaini'i ■ba--' Mit; i-cb-.ilL 
I- r!i 1 icriiperil( l1ial I'av!.' I'ecr =11 
lirenfret-i U-t -ynii:' Uiil.-'- a. ill iJieIr 

^uc-.-L-:P i* vsiK.'-'lfij 111 ha .ic L Tevolii- 
liniipr^ 'll llmiiii' i ii H-i’n-iriiititi^Lirii 

I■e-^'>lfel 1 A-nrrifaii i:S.i‘-ril aril 

b-liorc flil'ein-. l^y inijiiiii. ii-f '‘lij^ 
ln-'fptltil apTii.rati^', -^liidi fiiSihsh'Y 
TL'il’ liT- fii-Fn'Ii'il pr all i-^-,a1 r'lal'ii 
^l-t.cit'liii. If ff e;-;riCi'ttit rbat .alFice-i 
Ilf (I'-r l'-iiEy iMi liii'il wir '■. alJc Ie> 
ea-ry i.'ni (jl.'nlni-.e e.aavf_r. 

b.'dti'L'll ■A'illl AjITiri.'iK a| ‘J-a. Ccf.lailt 

LkilLiiril Kti^teiE dial Tae ai: pniTSKiF 
liaej hebn |KrFrzteJ III? |iunnl wtiMl^ a 



JtJdEieLrfttfUr U-jaie tkjrr APivvPiq neiA' I'reKh yA''i> 
P'bjrir Ti^mfh Ltap Fllica. 4 .<bv Vlfci' Fruril 
la pen-aluTa, ^Eei^ jp-xulftip ^3 DlatanCc. El-ce^rcri EEhlfh 
^•3^ V-rifihjiaij, 


E-criCn jH jl»r-t miihL eirrir an a Imp; £it- 
VAH-tc ii la'itb 

.1 ftiraiil cn a iTtiHallnTillc ]ine^ m 

I'Ctui. wTient'-rf jbilTre -ppprinib -iiiil .. 

■n.-+F-c f-i|dili[Ffi: will; the llt•c^:^a<y appSF- 
4L1IS. Ill biE fdnm-il wn5«r-:ernr|[, Se^c- 


fiiHy iTunninCtBC r.ldi[» Ld Mtrfi Illand 
fr-ni I Af!j:j^1aibj i.te iidu.'L aii9r.^i ar..d 


tflcntTnsrijatisn twini; au-dfl over the- Irari.p- 
laiiiilirniUl laiir ;b:It- iii*i c linr Thi^ w,;bi 
jiiDDCJi’-jll'.'- aKditifillfiivd ift ilie 
Ilf 4viiifiaU aiul I'li^LarL' nf ihr hWn'.-Frn 
Llc-dFie C-(Kl1?t-nv. a nprescuUitiv? oi ih* 


Cl;v ’v-ai ttAi fdiiH-ed :|Lf land u.-ire uj 

^.tXiIiIIi II, llieic a;rKiinaLlui1l>' eL'i!W.e(lie-:l lii;i 

lIk I’adid (rtium-jltcr wKicli carried the 
L'cler na \rnri' KLiid,. win'll: il naa L'lejirly 
ailid diatiflcNy jeotif^d. aitJ anFii-trfl aad 

iif-liCT ci^iimTaiarMH I vi-eir "-’.iji llH-lr IfAll-^" 

iitJCtd c’.-cr tKc uani-foifilill-rtiial lliYr td the 
airi^rlrarhig DUi-T ii N-Vw V it. 

''Tli.e WDveiiaLicyi: cr,rnieJ o;!! by Che 

lirrFiilr-'ii' r-f line ,^i'H'EiijiM Ttdi'iili iiir & 
'1 elfiripti C- 5 lt^Piuiv, Mr. Vail: tst ■^^«- 
;ifi-.li-rm. \Tr. Tl.-Ll -i ll, .nirl T.l 1 . V.X.lEr:ii:r,i, 
fiiip aif tha diree^iWi, wli-ile Tilnrd 

n'rTi iif ill.- V axy llrflirl.* 

niciiiN Jahil J_- Carjj.. eSk-f ria.lLM^ 
■ d :lir \'iii'if;-.ui “rli’plii ii ■ ii- l i'li 
Kra-iili Ceeiq a ij-. ^ihI ■’-rpi'c-sflilili'.Ta 

III lliF'V.■|.^|?rll Kltiliii ^nimidn>._ 

' ITrarY olF.cnP ta'aiInK paFf In <E;ja 

'tjiiiiii>'tiji'iaH] ix ■HilliU'.iaiilir alnnd 
tiiir reAiilli; and ihr pornitiCity ul de- 
..el.-'j^'it^ ilii.i ^.ileiii IS a i e^tmij:c;i 
I'F 'hy tel-ealitiiit ii_i^L<iii If- Kt.if-E ;iE 
%-;*■ ■'riir lltd !l|.iritr l-yitiTj snE] he 
■.l-icrtLlI iJii: 1 tad w.ir.e and iiitr.-- 
-aitl rally treiiisraLltcH In 4 '.-vifC ndia 
trantmiller iihlJr ojt liJfir ihst ptry 
Arnii y]iDn1il teidJy he pjl m IdUCii 
-T.' lelepl.oii# aiilli ollletj- sr -it-j 
:ltn>ii;ilL -Aomc fti'.lral Eraa-inill-i: 
F.la1ii:if;. 

' Tte liMT nf ritfll leiU r.lMtru'^ 
\T F-c-leE' ickplYCbi: eci-niflr.iniritioin 
III auva.] .gj riElU4ry 'a|>er4ii^n-'^ 9^ 
•■tin ill an imdci'elo^d ^iifite, hut ic 
1.1 e?(pc:tcd -.ahia'-jlc iijig ran x. lilinde 
■of :he m-. 5 ndtr:-jl dumundralieri ; h*il 
iii'Je front Jiidi e5ii.)ii3erEtiDna lh< 
-iJ-iifitirrnLe^it ipp feel pr-ivud :la»l 

lIllv hiTC b-cen ialc.-c.-ded ctt-ac^-rBfjr-a i-''’ 


Ihe practical dtvebpnieEi'; af ^Je 
ieiI9';,'-1i in tl^ wonderful Krente of rt-diu 
-rOrnriUlMffllisn ^ 

T'n.' hiinee 1iliTin.i:li oliidi ll'c ufil riK-r 
(Oji.riir;iycf c-.n fvgt 'JSP-) 























THE ELECTRICAL EXPEHIMEMTEA 
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Photographing Sound Waves Electrically 


The ^n!m who I'M tA’I hh Irco’ilw Jilwi" 
tato^phLi^K n ai.-iraiitlir.ii 41 flic 

ra?r rf mito ifi Jioer, ar ali*;J( 
a Sfi^sidr wiLl Ix'i *['1'"=^'^’= cmfLi- 

tiii f^icl \>T I'rei!. Albert F. foly. &C the 
UrtK^Tiity of Tii-liniiH. iivlien lie si'iSCfiii^L-CMi 
It? ^fe^t^lf^^:pll a "iocnd wi^+;' V«( .' iiv 

'■fttiJt Foltv fiferh-^tctlj' a.'Sconi^ii.Kq tb*- 
(tin ini T,lil1 if kidte, til jdsuireii wcdp 
sXrp iiid vil'icli i: acircthkiis tlia.L 

eipne-t Ic 4iiJ flf mitt plici^i-ar^ghi of 
iuiomolfil’.-f ta’liia J.' hill .'■pe^d. 

To tniphsyic lie grtlter oljfcftlet oier- 
cottj^ ly li;^ uiellioili.. it 04 ? V lisied diit 
5 lintiff&p|i» r»=ir¥; a.iceiflotllK iic Ltirr 
iJ[y |yLr;i: m. jk diitiiLcc frf or r^nie 

inJ tllC iS^r;-, of ctCttf. nijy 'n pliip r 
5 «iv, 'J-lille ibe objetii jJioLs^T^piied b.T 
thil fcjeatiit were EPly i ftti aw.iy [ctJiB 
lIh lAiixji jj.iil irr ittVLsLile W 

:lie nntDi eje. 

ITt iQitbDcl cS flujrtcjt-'igiiw somid 
wjLV-H was f:jSK(SW b> die ■'[wru'eliii^' 
Irtiii ikf liic alnrj. 4 jHiFiMTifiii xijjtiJ be 
:he li^KL pS'flnj eIto.ijIi tix liiyr^ ei 
kkryiiic !ltn:iti, Jbt to ej^vias ■.o:JiCcJa- 
t'jre; iii rtiUty ihe lijht nf Ihe ->151111 le 
kljKLDtuLcly (Hl^l-i-nt In lik^ [f4:1i‘Xr 
wSiVtl In iir nre sif i.iqii!r-ii‘>:'ili-m 


fly Rot^t H. Moultflti 

iliii^ J.a Tiiw iiiJj! aot lut liciteT tllJj-. flFf- 
mirlfjii-rlj <?r a Ji]6r«vcf^ whilnb.t 

ItkIiL Lll^:^ faaL >1 Ijc a fft^UnPfto J'Hi-rj 
ii JlTthJT il ’>^e -is-i‘ o^dlnirl.y enr.p.O>fd 
in lakii^ 4 ;tlj«-:sr-'Hih. nutll « 

■rt.iDJC rliLitItT ifcpdEE at a vi 

■:fvii;(:in.!'!l El F i K«=4 and Lt ilSVix M 
runjeJ tr. ut tli* ritld laipr die 

Inn-Mi .viH ii 5a;!l 01 tanfir *: UK 

■pJiOt5C:^ftiic 

Pikii'i-v-HX- Fcle^y amiiEicd 1 llriic 
■;.-itiJ cnaeKii;*- oiK-bLc tf jirS'iiK'ixt; mu 
a1rrM-^[ riHilii iioue Vtjo-im O'! elcttnt' 
j -foot 4t -fflite la Ihik'Il a^il rttfli trf imli 
«!F-j> tl -xi oxnii-id a LOild rtK'tb In 

(II* C-Vc-jit (t.rougK ■.tJiIjK wrrw 

Ipj iiHh^ 1:^ iiiadF In-^i apz.r.'t filCIi nr 

anij ir iVociE q.E the flrn JJp, n«.rf’t dll' 
iK^J-inn, pbecd hil CaiPtYC eoa- 
lalniL'i) tl:c pTiotC^rapllie pl^ie. 

Til"* arEirn list nciulU itlitri A iwrb 
U(i™i;gh die ciftJh may be- drEcrilinl 
Ii ibllfJnJr-j; At tirft fiTil it(> itit ipnrt ijen- 
r-jalei a snuiid iirfccLy [a Frciit of 

Lie pboEDiiJaTbir pUtt 

Bi' dii “in'e tlif-t th-j jciiniri t.s-.v in 
traveled Aol-v^'brdj a itw ssenanjjElers from 
t!ie taarn; [ir >T>-ii:a(; or lllu-iiinairri! 
ipiiK iKcuri at tfi4 3 «cnd jtr.ii. The Ji^it 


s3iow tlir n.i.ea La liw p:azes.i d( 
br-ilS :cfltct6d iMLTi pb-ic asd fiiired >viif* 
i(S?5, beinif hejtht (o a Ektij by entew 
liflj and Elide ilsvcr^rr.l liy ^.Hicive Isu-CX, 
»ad in f>i::, dninu cT-ftj-tli.n;^ ienuuldtd 
W ih j sn-jad war-c ibeiEV. 

T.ie WL-iii' Mive :i Jcodiietii Ti7 in. eMe- 
trit Jcart 4ae Sr ’xhicli .tIII be cklli'd liie 
lOiind Ka;.x Tiie L.cIie li produced aj: L- 
Kisad spitli M the LllcrT'laaiiiiT tnjp [> 
Tililei -a:!! lie -^Hr^: tiw lipfiS. fip. U the 
>f#5V) it I 4il(H S are ifinHalianf4i.-.ie I he 
;^iY[ f ]i*sjfs S Vfciir- tjv; eD'an-d WPX'e 
cniCi-fea irnin belilBii the ipPiL Eorm>iu.1i 
]' xSie ti-nei irlr m.^ 1 bjEwcea the Spiriif -s 
jiV «.njidtra5JP {ritliaa of 4 tbr 

iocn-d i;?ave a' 3 jiiw-.i cat oE (hs new. 
iHrrpft eK= iTsIrt fren; 1 mitlMt S- Sar 
■rvh^ ihq iri|nv}:i| h^^'K^en the twO -Sp^fki 
i: prw+rLy titf.rd (t.t inunJ vtve it 3- 
Msti iw sv'l iw ■■"! tie phctDcraphle aty 
pl-ite I’. j 

The spaidt naiij- ^ ktiil . zk cemaE^td 
ill wi Im xq eEi-; ap-xrk Icncts ^ K* whleli 
ftsLve iporlcT frcun T, the Icrmiiifli 
ij[ i Urge cfcctrit mdaetlon ra^lllfle -lay- 
f^vur rot!Ltln_^ mii -[lUlci irtcba iIl 
dinneVrr driven by 4 varbWe-ijeeid eUr- 
lj-ie mc-lor Tlie lir iiiili i-if iJic xfirlf tip* 



rnu^«*nf ny 

Libert f. Ftlti-. at tht linlvsiJtr 

it lAllun, [tepr^kTeMF InlL|:kOlJl«tU 

I, i.A seoiij rrtiMikii fcy 

I.; TMTirlG 3e»rl,r -J^rt iL^F#ini 
Ttm BctVJ die atm T-ii»rnHP. 
r. i. Th< Jninp M mux hi 

FilLcn "»aE =< -fr”- -iSj 

irmrt;. Vhli Ilkn-lkMiEl It;* tlK 


and efUjedon—rhti It, -"etLea r>f rre^ha cl 
vatjidg a.ir £c:iastv. Since, ■.hk™, CUs 1L^hx 
feain 91 $19-E u-i'l ir liriil ' -.nr Lit iir-hlillX 
lir.p paiK viSiei: il p:.:ic: liiraujih i.>(h n- 
fic*;, Pr-nr-tsjor F ilry -rti'-tiiieiL ifaii'. sfUild 
■tivt! pe;d-JCcd ■het'^'-tKi a pSiill j^Jrce- 
and •(. ]i:H-10{>i7.|il:ic Uale bliieihl >h-iyd* 
own -ca t!ie p!a:e. Tnc cnl^' I'nbir race44-i-ivy 
llier: it 1a |'1i:ibii[rr"i]'i tins ^lul^|.lw, 

Wade thii soicxid: Elm^le JP-d -t-ifT 
ennoich, it ii:ii'-1 hr rniKmibiTod th^-L 4- 
iccild l7.c',-idi nl f ufr: ^real tpetsl {c-r 

fret nrr lernnd at 'Si diX> Cent!-* 
KTiidel iJiai :iL order tc lecJte 4^ illitp 
jn'ii^ at ita iliadeiw tli« llglil illurnlDetiTiC 


from Llui iparli' il relraelPd DP it 
iltf F-ainid nave 'M; il-> <v>.7 It'i t^4 phblci- 
prj.j5hi; plnlc IhiiJ throwiilp; n. i'-nd-aiv p£ 
ibe j-aunC ’XP'i'e ."ii dr pU'ir To- n-+Vc 
lire 4f tiK il umnieliiij; ifQi^ suffi. 

eir-nEly i'nreii'Lr ii-i pi-.-i- a r-tirar I.Tince: on 
n:f p1i:c the: zitstric ebirge In firr.t itcr-ed 
in i b-r^f ta nrliy oJ lj-j.Jf-ii jars cltirEeil 
IQ i hi?li 'btn .r!iEchiT(;Bil 

beli.v»n irai^rrii'iirii i-rr Yii lal-- pEiicd I 11 n. 
gtiH tuba li:-t* a ilrsrE iun barrel I 0 ilitct 
Ehe- iipht, iri-.varil tlrr plsie- Ihe dtlaili of 
ihij T-roceas- are tii-t-n ttlbw. 

Thii jJiyiielTl li-Mi n t«i is fit able colle-c- 

litrii Of :nc:e ISoikd wave pb<HcKr^'bf- 


T-K an I Ti-K+ ii- iLilliied h>- flLdbie T 
i lit T, hariiSitiJIy; pr 'ny novinii K aiid . 
K, vertieally. fl'-id plnfM L-- and (Ji, abPul 
-Ji ccnlii-H-leTJ tdiJaro, are Easleiied tn « 
ws-ndtn bar siii irxl H. irrinsed eo Iba: it 
t*iV [* r-icsted eii » liiTba.ntal ixx. 1r 
[lid |.oiii:’ii>-i sTi-im ■:» |lir fijurj the pInIM 
ate [hrercl* heln-H" (he- 'Tir'e hmeht T 
fl'ii K and Th ariil ihiit ptir-vcnlirff a 
iilark A qticrter tura ot ’-hie Lundk r3d 

K ferw>»'-*s ihc plaict anil sHc-wj the j^irfc 
to fan, !n frfSLiric, howen-i?, it 'll fgund 
hat te bfiiIes: Ike afiaik ^ipi T'K and 
T.-li jcjt Ion* e.'»'4RCi ts pftv^nt *rirlcirjr 
trhep tJie glatx pjatti ait -iml df UP Syi 


























THfc ELECTRICAL £>[PEJIIMEMTER 
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R^-atinr it ^44 t-lEii j ifork jus; 

J.E tflE *t^ci uf ll |j‘iilr=4. [lUl [Ilf'Ufil 
lh± e^p3. 

Ta i fcnjig fgiiiiil: itL S a:id 

411 ji'.lcdv: htKL «( 1. lilS IF^-^ tc tljc 
K| 1m- fhould te luavT'; ciMi-t«jin:ii:1j 
'TTir. tut 14 ikrtf Lejf Jtn jari L, I™ at* 
piit jl ■^'ith cschi of thp p.-iT'- 

y h i ■Tiaehlr-4 iyet:- 
Mo-^t ik-f ;''otIc is 
.blit wilh- ■ont ad4i- 
tipfiil ;3J cUir-i-Ittd 
W> tach of ;1it 
nucliiiie Jitn- 

iTit kiBb? K. K< 

a r r jopnicird [ 4 

Jit sifi 5 4dd T 
ill r CU E'l^ -E lA'RB 
niriniUSiE')!'C T1 i'.k 
ilir (lincttic-4 
s;afk ic its Ei?5 n 
rcjiJilt eliancEd. lE 
i^ip. foujij e!i 41 l"r 
4;>fu.raEu.i ■.■»■ 0 c k <■ -I 
Jlc'-rt *>*11 

■vlilli ElK- flXiFl! 
ciiji-EF Cwfirfci'i. Tlir 
-ci^.itl trE±ct of re- 
'i>b[lijL]l LllP i.Ji.l.r‘t 
-ilinxiLoa 4 pfi«.rt-j 
lo ^ iliijl'’ 'fl'*iiE:i: 

IQ CbC lini* irleritiLB 
ii-r iLr viua:d and 


lipint 

TL-.E soand Up S M ia ^itli ifj 

Jitlit sfip I, ill; q;ari: at S 

ij THIS. L«'4 ec ik cr,« Ir biaujo oi it.-c 
ci.pLo:1r Isj i mnUipIp ailh tl-r 

5-p r,'a- ^ ifl Tbsurc. I'bt ci- 
pocLlv K-. V- freci H^■4 ta Ijk*!' 

LE«drn 1411 inj ■ n^ur.l lEardinc 4ti 



■ .^u1 ir Acpii'ilio h- Put. I'akr Id rhbt-xiiDpliIni! 


a ibtEi Of doEuil k-, -.^hb aai ojn- 

3 i««d ro I'niLlt Lii'JC inbcrrtl be 

IWCCa lat lOLlInl ligl-" tpi^llfS dT.ria\ 

ad iSi4 eapariEy Ki* lin iitaltr Eilt 
lie trc*(tf t.H i;Htr''=L H.tn.xvrJ. 4 
03 ! if ah EKCb-T-*!} lo baas liCrtl t vaimMc 
-iP iMiC up 

Cnt -<*4 Tiry '■"■ capitib' ht-tiA'ttn 
ratlific krge- Iltiii'j 
ami sEil: kt^ the 
fiT.pf^F [line intn'vil 
lij ^arymff ihi cir- 
tblil Ln Dlh-tr 

■■"ht 'jrai-E irrttfVftl it 

iiiti'tustd hy dfi- 
trwiitne tb? cipee- 
|(¥ L L; 1i/ Ct- 
trtminit Iho JfCKlh 
of 111" Pparif Uli'^ 
'i'-RLaiidlrlM 

ti;i Ta.nj. ctw- Lap^t* 

ity K by Ida r«T 
irdl and nes'lib' 
ntinroin arihpfirdk- 
linalsly' 4 o □ 11 f. tl E 
tirtlt tt 

Ivraii Cil iflL-ri 
and sparks by 
rMrel;- d'jiTiE'ni'E tile 
leni^tll' Of (]i4 tlyb'. 

pap. Th-t length 

(l;ii sap L-s adjostmi 
tbcltirer aribny^c- 
mmt 1-1, 1* 


DANEl^li HAH3S MAVAL AD. 

T:w BilK-np *£ Nt-sL .■idvIjiTT^r 

Board of IrtveM«'<"<i tlie oriianiixliKi oE 
tiptru who wall cootr!hiiJEe_ Lliij? lii»tr.ti« 
anrhii- 10 ih-c nnvj', .if l•]l^dL TllftTint A. 
Ediwn :a td b* ".!« chairwn. -ais. on. 
aniinOi'd /osephut r>nn!c' i| fht i'cttzlaTy 
o: the SiVy. ijc- »Pf- H iMt. 

TIk- bxiari -will t0iisl5t of '23 

^(iudErg Xr. ^ nrlni *aiH scIcCKd cT 

Wr. Daii:c:i 10 ai ih= prafa-Jil'S o'li' 

c±r ot the Ijoud 

T!4* eliaft 30 mtEr.hery of if'r h/urd, wtio 
w-cic ikitn 1»>' ballcf il Of thit ptin. 

-^cnlilio jofiel'V' riF IIh- cfur.tTj- 
ix-'iiW- dial kalll ti»se bi^afd^tf 

oi icEiu On ttHcIt fhr iia^y i* tnouBli". 

10 he dsFcniLtnl. fi>r mwnLion, me: 

W. R. ^'lillilney, L H Raekela.lJ, .'lAilV 
Julian. -SCr-tesK. JfenjnErin C.. B. S. 

1V-flfliTit.rii, .Arthur Conduri Vfeh-jrr, A _h[. 
lliiiM. Alfred 4ira«n, SpariWf Jthier. Will, 
lifti Lt Koi' Emme.f, Malili-n-v 13. Sollerji 
IldriMifj >Lb:(Bn. Ik1iy OjoTcr Eltwftlt 
Thomas EOttrli'f, lliTi'Aavl R r'llTu An¬ 
il rsw J. Llikcf. Htni>' .-X. ^kise XVaoiL Ir'I- 
n»T A Sptrri', V.'iliiirn \a. S(<^lll<1^T^, Drsi" 
jamin 11. llinje?. j. 'iV- Eichtris Mri. 1.4iY- 
reA« A-dtlchs. 

Tlw- fitit fitiLctal CTWctinj; Iff tite hoira 
«i ca'Ief on XVedneSniar,. Ori, iii ihe 
-tHiet of SccTctiri-' Uaifitld irt XX'athin^on. 

In ssirouoniis; tli-.'- r-imr* flf hbr- iiieiTibrrs 
o-i the htarJ IktJtMfj DaniHs made the 
folln'^m j aiJilct^ii-u!: 

''Dcsnilp jO- imhi; niiailaUe Ihs InLmt 
inrsh.ljvc StnJiw of giir -.n/iiiihj "'.i ii tprovc 
oiir Mey. Jl pwr: wh;[c ojio L TaquHltd 
y.f. Thonia; A- Ediior. t' l hifcome ehai^nKvi 
-frf -III advifcry hoard gf ErxiDCEit la^ 
would nake up thttHac-L. Mi. E-dLson. wiib 
Iho pitnetKin ch3IaLleIi^lit OE Aoitrstan 
Invar.lori, aetEpttd iJIe call 10 da^cy.. 'H''" 
nil'll adopted for itlctlinp 'Jlc medTiLtM 
the ad'ilory hca-fil wai ai fo^bnwj.; 

■■E reguicmd II treat CtititK^rjiip ipd 
ItfentiSc lortfiEtJ 14 iel«i iy papular rfcc 
don -Ttn r-Kirhrri to rtprenPl Ihf;? jocicly 
M lh4 hes-rd- The letuU has been most 
CratiEyait [ tj^ived (1% aorpini- 

;L:n£ oE >h ihe^ Rocitlki iUlL have at-. 
eeytft' lian. prij it oofy lemuru tg iiE.'^ *- 
[iibt!:i]^, grgar'ue and detEsiraaE Ibt' imetnXl 
o: pr-netdiire' Id order to utilize to the htit 


advarrllss of ijrm" 1 Lhia iziobilua oE 
thi wkrlt nuii penius^^of out -OJtiairy. Tbf 
[e-t|S0iiH: ii.f ['■»- sii,'ii*Lei iiivilcii 14 C0"0pei' 
ate n: Iht suit undtttpkiog ladkaret thr 
pinrl-ztic c-iithii-.Msii^ 4sYiik:Tii14il hy ihiia -fall 
W> iavf " 

FfiaOifael gE ihe Boasd. 

TIkar tf? Llit- naniihe-v by Ihe 

Mwittiti EPo itKop-.eia by iht Sejn^tiiy: 
.■vnierkcE Chemka'i Sfislei'' XV. JX, W'hJi- 
Schelitta-li'i K- V.; MasraohuMdlf 
ir-eticjlc ii Tt-rttil4l::cy. W; 

.jesearth teliWS-tory gf it.r G.^:erfll Electn: 
Uo. Th.hzn: Ik hai bear, she ir^vi:^ sritfi 
ill the fktfe^tLon o': iretalln rTriirq; Camp 
iilinacnli ntiiJ ihe deH-IOCireni ot wiouRiar 
1'ni!£i:eiis, l„ II. .J^rhel:,iiiiA VunVErj, M. 
V. I Upiwraitv of 'JhCf-l. TJS; in ftivace 
rnciioe; lo'jiidlr of I In? Mri^. a riacrutal 
0 . ISfie. and ialvtnigr of pholOpfPP-iln 
paper.. _ 

-AniETioaT JflKi-lilt; of iJEtfritSl .=ng^ 
ncErf—fesiili JuLLu ^ liras.'le, h'"" inrk 
Cily; KlTil Aesegtny, '-f-S; €«eil-l5|iff «A. 
Ki'ifff fcf ^Jirasur, Otis iirul Guiefal lilec- 
Irie eoi'IPiiiiCI': rnundtr oE ih.e Spraft'o^ 
Bleu:ilE Railway XEe^or f^ij. i'lu'l c-oi'-terned 
ill es-lihlblunc rirat dtrlnC (fgUt? tystemi 
Iq ih.E United Siak! fi. fi- TjuBiiiit FiLta- 
bLipli. UJuo aejte, 1t§: chief ensirECT 4f 
VVestinjhnitie Tlcy.irli' and Mi.au raiUiiiriE' 
L'o. I'od a pfn|iii( in'«iito.i. 

Annff:>ia3 fi-ratlieina'iintl Fii^ivEjr—Hchert 
di'nipiW IVpgdward,. iX^'-ashinRlSi. D. C.'; 
Mlclilgao, TS ; pressdsvi'i^ i.f nirartlfi IriLi- 
tiiligi; En4 -tri ■niitl'.ti'fii;^ go asJ^3^loray^ 
fljiDsraphj and pnarllemSirli'/it phyptCA. Ai- 
ihnr tiorioii XVthiKr. Xt'cKeite:, i-iass. | 
HniY-aid. '95; peckfKr of (iliV’iri'^ ei: Gark 
IJfiive.-5i:r and *11 tui loriiy on Munf:, jB 
piodLciitin i'Hd iUfmjirciTitnT 

AmoniciT. Sstkly if lJv;l KnEir.MTS— 
.Aiif-lw' Mijyny Huot, Ke^fv York Cif/l 
iSmal AcEilcw.y. T^f {caiultb.p ciipiy.etfl 
ekp4F3(7ief-£ in she iLeve'.itpmeiiit of I'jdi.y. 
eln:liiti ittJiiil JIIkI SSI plarts. AllfCd C^- 
■p’tJl. ififvr York Cfry; A'ava.1 .^wdemy, '^X 
•.I.iff niBiikv-' o;' fVhiic hervKC CgiAfi^iJ- 
iiiHl afnl (grntfrly div'iikin I'l 

■.■Jj.ijy- isf L'-ojul'uction '^.'o-rh on. Crsign. 
Anue-duzt tnd rcptiviin. 

All T'ii'.aii Aeronautical 
'i.iew Ba^nn StllCrt. >34.; Liw- 

'TirniE ^ inr.ifi,: Ahw];, dii-MIW g-f I'tchr 

'nieiil Eoa'rd ot sh-f Aeroni'utLia] 'SaricLy of 


.Ameriia, ard fin'tl Ig ilrirrL'.iicie djmnut 
wiad pcLiMW on JtwhK; lursicei by fitgni 
oE '“ wind Eil''!nif1.’' T-TrdB.'.ii Ma.x.ii:v Erook. 
lyn, Y'. t prdnarcc nud e^tplistve enpert 
and mshe? gf fini. smoVrlKSi Liciwittr Edopt- 
E.l hy'Ihc Ur-ited Stirci drarcrtiAitnt. 

Tl:* fnirentors' Cinlif—Prirr Gonper 
llewiit N;rw York Cih'5 'irtii'fwor ot eIec- 
ltj: iarr.p 'ipi>]iiih:M't In rnalp'r; dSiEtl -cur- 
e<w.t acpbntlui to ht udCd with ihertH-lins 
cjirenL tL'T+ollt, and 'dcvif'^ for lElccbiu-cS 
nr.il aircraft "J li-iilits Rghbinr. Stamjprd, 
Ljtnn ; ■?!; Inec;t;a f prfsi'lerl nt P.H'J'.b.n.i 
CenYCyirs? KtH B.nri iil-vmlcf ef tnaoy 
■Jfvieei for CD*i'«y-:ns coni ^nJ oie. 

AihCficir- i^ncitly of .Au^smo^ile 
iK-ers.—A'ndteTT L. R'iler. EVci'oltj 
picfidei'-i of the LoCirYi^Jb'lc Cg-1 dEcirial 
ar.ii ni:chiaii?il iTijfliJcrj- ui'hI ir'vrfitnr oE 
nauy autnciObsk dtviCSJ Howard H Cof¬ 
fin, ; h'■:f^lifj.li, 'Yl. iKe-pcvisigg.nE 

ot Ihe ILLdsCu ^l 4 ^Clr tJar Co. sn-J itlivf b 
the dceelppnKDt □! iiult-iiial uOiin'UieCitm 
criiiJic. . „ . 

Aii!>fricir Ensliiute cf blni^n^ JJafireers- 
— VX'fIIL'.wi Lnur-ir.ec Somitdcn, Hew YirH 
Cny: I'eniKyli'aiila. 'Til: l■];.Ji.''^lill bairn 
,'pr til-scion of :lic InftfS-jlL-Kind C(». aftd 
invent;! cE reir.n.i,' dfvErrt for wi'.ai-ucg'nl 
.ind rock dralHi'n. Rtninmia Bo'ndjtfih 
Tlravcr, N'ew Ygik Ciiy; Fa.rYa-ih 
preisldtrt of llli Anicondi Cop^ity ^tbiaii 
CdL *iiJ s^n s.itthoTLlf' c-'a evi*..siYr-.. 

jYnr.crie*!'- t-'-eitre Chc9iLc;L Soi'ItT-rJ^ 
?Oph ViMllia-n Eirhardf. Slk-iU IVih T-iien:, 
Pi ; hehtEli 'dll; prcJciiti OE cbEJTi- 

Inry, LelBEh Uriv^Cfiy. nu'linr of 

nil iitiguj- 'W'orha ia eTtflyo Ji'.ttilhirJJ', 
[.a'U'ren.-r: Adiiitfct, CUrusiiTE, J-! Ma'vi-" 
d.iiscrlrs InalLlntc o-E TcgfiliglaSY'. 'dS; 
sultinjt: m^iift; f« Dudlje 4 j CA- 

idicl nil authCilly Oi li; uoelgllurm' of 
irer, 

Anieiitln StK'ittj yif MecIti-nLcaL ElWi" 
nctrs—‘'pVJLlit'ivi Leroy Zni'met, ScheMri-*.i;(.', 
Y. Y.j Hey&I Aca.feyi'iv, 1S3: trisirccr wita 
the Ctlltfil EZeitsfe Co. j dsirsn.fd and '-ir 
m-ln) ihr ikve!Li[H!:'ej1t OI the (.'urli! l‘Jt- 
LiW.4; If.ric EetdocjL pronanOCt of glwiik p'i^ 
Iptllvlii'i fnr dims. Srencer ZAIllctp Sgut.i 
[jicage, M-i.; vY'oocciler Po1ys«bn5i 'T!l; 
kiYr.ilur nf A'nin coalsn;; n.i'EKiTltir' h1l4 the 
b-f-eejhgj huaj' ileylDE used in leECUct fnori 
kllip'JYT-lcLs. 

J J iin. yvTjf fliU J- 
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Some New X-Ray Apparatus 






S lA'EftAL r-t* X yi> ipi_Mr4-.fle hjivif 
l..rrll ^11 I - 

fffltcH whtrti'y ■frticifrui' oi rhi!? 
t'fn.CrV'T I JkiH i<v xmr£^~y Aiwi jncn 

hii mcn^iidri'. A nJitltHtf ti 

iE>?kr- iif'-1ri>iFAlr TC^rAV .ij'[Ktfjti im tl!!] 1i<! 
:iTlicrj!L 

Oh* [^ 1^1 ill ELr 

hiilk'h ctirrcrlj E^' Dn 


Ell 

iTiE'nrH-fli ci^[ 


■ _,,_ri.j Eji^ «J MriLUi^ Je'L 
lettfruple-r. 


w truiAfccjiiei' [ar .'^-jn^ rrq.ulji:iriin:i lJr< 
iiV ll.e d'Ciicc v.'t.rcli jii'jducct t1fc curnm; 
ir-tc-'cu^iKiK Tilidi opentid. cu dictcc oit*- 
r(RL Vs^iSUt tvSCi iiE hfCtTlEpW n li-lvil- 
Vctii liuilt Id;* iIii] but iwric 4:{ 

ilim nsvt I’lrsYffi vi-ry 0:10 


in-J-linc 'tE»' ij 4;iijrchiu^ lEiclijztri; ja 

ilrfiiL'Hd ic FJ^ J. Tbii pinErjlsr Inccc- 
rui^ICr {onpiTti- ci ri mtijJL r^Lij)' pllK^p', 
:liro'A'f a jlTean lE mflaJic mfr- 
-Cri'y -LRUCJt WITtaLl Itt 

w|iii;Ei ib. fuTTnEil 'ipoci tht- '>reai: ai [Ik- 
:p qiicTic}!'- 
"nJ ]ijr ;h^ JfH, 
ili-cl: ii ac]i ( 
it.niiijjh i}i: cJian- 

Ixj. A co:Ldtii9i.r, 

iji Miilibl-r c«jiaL» 

ily^ i 1 5 Ji i.in. t c J 
Lcrji-i tins Liilyr- 
rujittr tcnniiELl'j. 

T!i« j-Timlrr ul 
UrPaAa [CT accocid 
■jii Le r«sulaCEiJ 
liV V L j / L n t tb.li 
of tbf n<VlDr 
.ijihI dLio b/ iFc 

lyit lx!¥i(pn 1 ht 
rc-iiF^' and 
arj- ittiiMiiri 
A dficwn: 

(iiirrciii 

c. b c 111 I c Ji L [ra.Ti ;- 

fprif.ti iVeiHi ;iii 
lileiEtdvIic r.trtL- 
f .1 !•>' KTtUyCii 
i: KHg.-? Thls^ii- 
stLtiitt^ 4ii orcli' 

T^ry PtaH.’idr c( 
lllii cIJiJJ. 
liiji -tKim 1 ai ft 
irEii:i Linjaldiulniini 
lil^ltid lilhTiHSftfd tn 
J^i of 

MifiL-in rhoffbaiE 
\ilT '_HC^>3kMLKtC 

.H3da cra>- I'f '.u*il). 

t'l-iniiTry t-iii 
ill piLtej when* 
ivlhrn A C, 


waiiiiE tube itifill'i V^l^icll bcepm:! eh 
licaidj' ll^l (pEnUd far ptrLodi Cl 

^^..■^■J■a: mlr.bt-h Oi^ iSVin jwmiIs i. ilii i! 
TTiinLj' diK (0 llli ncJJ iuiiic bcirFirdaiKiM 
j.rlJiij ra lie Af.Mt ckcCrwE. Var.aui| 
sblpti bind .slKi' Auiica and tulcE itefe 


rij£. ji 'vvii+r ce+pv .'■ppM'i/iijj rpr Liif.cc Tihk 


rJ[. EL hri Ihl L'Iujci Ihiiiu. JJl-ui> Lh.ieuL :>ii|[ 


loj 




1JiE lz.1<E~i interruplETE of ibE iniirfivEd 

;ii^Tenr;^ jel tyiTi sikI i^ilil'Ii finjiTi }■( I'lumi 


■■^aiONlsr pELFfEm: 
liiiiKJ"? W^Ufliwi 


. Tllii'^' iheiiMCAl iiDH^ 
jjiLi lly ■tniTi|.ij*’i! 

nLifrl nil lent ir n-d«irfci|. 
Is *Tjp^|ifrri ir-dril JtC-m-tr rci-n- 
[qnifh' i:u.iLlj- 

T:-iE 5E :HFp* rei iiiiir-i 
afM 1 r.Hcr I 111 III 11"; 
priniary eiHu'i i^l 
(Vi Kw j Imi;- 

f-rtmtii to ell? eff lniir 
iliT cycle wST*! ol IliE 
tkErraitiai^ firm.t and 
eIl.ix tirixlijee i n th_E 
£TOoi‘tl:’irjr EStcuflt n ii'iii- 
iliic-Ll-aiUl of- ij i p* c I 
euerent cl lilffn pitEii.- 
luiL JiL i:‘ilHP ii-orJa. 
LTie mtriillt'S puff Pi of 
tiiricoL ui lie prirrLir-e 
fircqil irt ■.‘'t" 

iy El.Ef|-ee I i bt f «nil 
ji-jUM (iiri. 

I Pill -miL' acb Eilloiiy'd 
10 vasi tlifC-1i[l1| tbt 
Imi^rtiiiiira. 'liiliitcei 
i\at uiv« j truE uni-' 
dir«<riiiiral «»■ |1 0. ji 
ihj jKondarv, In; ly 
wiln jni-ir^ nif;li fii" 
tEinix.!. F^liliEr tid-Fr 
ill I he- kE7.diiJiiry jiLcuIr 
lK^^JT^ ;h( fill I TCP [ 
Fr.n'hri; ll r V-riiv riilM* 
(h* TfiU‘1l-d;wrcJ Icrrfi 
lens.io-n I'iirc; tnl'e 
{-llrPOnl il aj pra^i- 
BinEpIv dtiiflii[Kd. [ii 
llrce ma.ehiiLca 
[Mirt :l[f(fL curncTit n( 
FHI'.im ^’dlls ie prei'' 
diletd n. rciTlvIna 
<^ninrjtn;i>r af ippnA] 
iltii^n. 

mpt with ill i3ir fjTii- 
d: XiFi^e ii thE 


niodo to ]i«:p cliniohbt: this bn', 

iiifiiir Ilf i1|h;ii have proven VEry bs-jElreial, 
iirtil iF^E ^Dtcr-coakd il^ode lube wai dc- 
VMi'L. Tlri fs i'lnif-atrv] in Ffij. !Jl 1«i- 
jECtlif-l -c.'lili I;} elTeulaliiii: apps; 

J ' |Vi T].:i l'■lll‘^:'^Ev Hn d^lri’l rv^lljr- 

ilrivcs^ SiH^i -91 br^e toait 

Ili wIiiCsi Iltij i lEilin Lnli^^ .^ar Him iii'^'lr^ 
^rcni lli-t' %u\\i, rtfifi fur tfi il:t 

'.smirV idU.I i\’t iblllrl fcir Eli'Lli.ir^iii^ It. 




^kcrii.iniidEie T>pf Ell XiD:iy 
PtiirliDmi l| r, 


11 eoiicLaiLily aaoutil 
htjuld. 'LiL] icbciTi-a baj 


In 

iv tiiE circulatir^ liquid 
.'f.owBd Ffiii J.r'iflKlf iij.iJli Til allu-iriDg; 1i? 
faliE lo hE niinijiulaBtil t'dr acninS] miFiiidc^^H 
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11 fu^l ■.^Ilil.ll liiCECU II.EIJL] U 

A r-^cfHk ^*^3' iir^i ii^t-ij uiite II; l:is- 

'k?'i?Tl-Kl WtlflTC.ln,' 1^^-? 

at -h** A- 

rijiS: Ehr'Dt:pti ^U'cr ic 
tila-n 1: i* ii'Ell t:io.iii 
iImlI IlinK rays il"’ n?l 
iXriCI^ite tiiii siiT'al Ji '- 
l,vTi i-ihM I nnd DiBiJ: - 
HU^irtly B "meiKT" fui- 
nsn’ii.i Ik Lite 
|.ii<ii !>/ A'^iri'-j-JiSfi'?ev:i 
hiii'irri'. 11 » liw'-iii 
111 I'ijf, I, 3Dll k cJil i-it 
ir.-tiiiir.'iily ii ■■P!r.«cr&*- 

mLlrr" 'T;iic iiwcrii- 
rniTl iinnE^Sh 1.1 -1 

^-loridnrdiiEJ 
p r r. rt f j, L1 t c fj 
iqO^nrtil un i IcTcr 

.^'ii.'l: IT. uliV tit 

Frciii o-£ A ilu<iiWH;i,;Kt 
scrcriL It3' mriD!- a! Jt 
rnci: r.Bd piDiciL cp?T^ 
li;.' 9| 4.111:111 LlltlL 
in rrniit tlif u 

A hii'kill ri -Til I- 
^ilunliliijaii fcalf is 
in^vliki! A- Ai •.’s JiijSi 
I'Mctiy llif- j:ciictrz.iii>ri 

i>£ iJic- i'liiitiriil.fi X.<Ejj- 
ni.'-aiu.-rd. Tin- iJltLlii-i-S 
[I'.f- ^||il^ |ii fv 
i:*;:{ri jnd (Ito EVTirtrfl™ 

IBrLrr, at 'vEilrii il'H^I- 
ii3< nriir Lake It., 
ininialriL'il, ih irir rj.ili- 
•■nice It ? jjLi'tii ,JLi. 

Cail(T^ Iut. ,||| !■■■,■!■ II 

:iifli!«if(- ilir-.-mfila rhr 
imd z.liniriiirii: 
tvTi's.+t'iir. as a riiJe I' 
iitEh'TS irvra ilw ^■; 1| 

111 th<- tulK alli'iU'f Ml: 

H'n Kites: fejilinc* .\ I- 
iiehrr rriErijjiiint for 
JIKT-SIT 11^ the (n in-|-:i:- 
,M|; of ilic ra>-a 

I's ill I’iu 

ihi- i-i jrrj^n.'ntJ ii] 
ililFvrcii: iii.tl.s, iiLil Is 
I'ljir ' il I'll |:y a tlll jlt' 
ivirr D:ini!*cit'T:| Id tqc 
'jjlhti'ilr Eurikii i.i1 ei.' rkr 
ti^Ji :l!l1^l□:t ri£.eltir.L'. 

T'lij Iri a rlilFt'Tin L.t- 

itniireiU titthii tl r chu 
tM'ci':Dii:sl/ ikscnbe^!. aa 
I'lt ftimiiT <11.1 Till.'-T l1|:i.>M llic T-TaHli a-jf 

vcltnkc pratiuDHl Iji' tlic I ransVin'ref^ In 
.umurli ai. Lli« |Ki.t'traLi''iK v lu'-rF 4.11 :liu 
llpf'iL l^-.e toNdif, riiia irist-i 


rapine pi:t"r<j ivl^ici Ikli-c lotr. tilKn 
wirl: rtiffiTi'iit X-ray luLtS. 1''ijCi '■sO'-vs 
Lli-r I-art l-O-Tt of a WDirili:- (kft ti'Cn- 


ehiitrn^ [lw rirrt'it :1irmi^li llic rai;.sE ifi inn. 
■ll C Ic -r^i'rii ra'pc'ii of tL'-c iJreiLzU^iiidK J 
|ri3|{|}i of lii ie ’ll' '■'■'1 rirriiit E-rfiik* :'ii? 


Hunt I'.'ill ilw'iTi' L'xaLtLi-' the pWel'riiliri!i of 
.III'' ik'irriniEnr X-rny Ini'll. 

■Ve prMt'iiL two exrej.iLiori'lj' i^jpdi 


I'lri fill I 'l'ari 01 lIk iKiiKfs iLk 

fiVii'iij flinicciarc of name 1 ivltii-e ■ 

-'drii/EHT. K-^rijr pkoeo of t ic rifilit EP*'! fi1 
in rii‘;i:'i. xt'ifh ^li-nt CFi, a; STill lie rcaiJil/ jw f- 
-trlii: I. NtIC ifie nppcrr.if.fC of lli= skip 
it tilt' fiXiC siL rrintporiron wil^ tlio Irathtir 
o: -llie jhuC, AIjS fliMfia iSi-r n iik. tix 

at(';i. Ii^« iljii ja'il ^vctL'i-i TEiis t'o' vr 
irad tib™ Ti-ilh a StfwJ fspastirc: 
diitarir*' .'n Itili^- ?,ihI jiIj.I-t it.i'i Ji< 

ineh::s, iviiilz the IiiIk taTejiii^' I-n -aiil 
tianif«z« of liijl'. innenti*! iliTfrl i:niirni 

TV-t l*tlor jiiincrjiift wei 'tnkn: l-y JHaiYj 

1'‘, pfr-ftL rlti' ^icprii' railii>;^iii|ii'ifi iM tiic 
il'nj'-yrlKrcr 'Ll?. 

The liriiil^atiiiii at ]';k. S' !■? Cpf a 'i«'' 
X-Kay si'ri^l tin or, wIiLcIi 11 .ll '"k fciiEiil 
very iLie|i|] ^ tl'.e nM-iliuL pr-i rett^fTin -vn- 
iJulfciL ht '!ri:iL'''ii^ iitii- K-rtH x »ki.i^ti|s3ii Tlie 
timnis of such X Kay I'haioi ti tin- 
ponarr. The iliaC inJicatpr nf I'li'r 1 -t-t 
ii',sitiii:Siil' pinv ic t3?cci| -dTi ios" esjiTiJMirc 
ill n; frain l-^iX' yf n st^ti' 'I 1" 1’^ Jieociii.it?- 

Tfw iRo'H'atliiK Sfi ai Timef ii nxilc Lp 
dE di? i.'ljaiiii.q rnocliaiiiinl Vr^tc4 p^naitf 
.a |:atr >i.ir i'::<i[aL[s Lih 010 : 1.0 an ekf irk cit* 
euFt IftMjiii a rc.SjtHf:. SI?e 1 repair. 
fw a jirtnleleTm innl Inipil'i tif liivif, tiii-s 
bMntR' nocmrafiHrlied liy (he m?f:iXI [iiilfinK 
□ piir af 1: T|p- r.iii.a^ ynfaCrji. (Oyic^her, 


arc ir>iratOJ t»v i- -itTii E tfiral ipriry.' 


riiah!h;^iTfiii (■.■Ibpiiii: aihJ :iic larijr i .iul.acL?' 


rwr 

POIN 


(I'ni I rmna Ec^- 
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HEADTHQ FT,T5CTRTC MRTKHS 

WITH A UANEKiL 

ELJ^ClL'-Tt-l‘i]i|^ I'Mir.-riH liJc 4 fi 111:^ jliii 

41;k 7 -Mid D-rbej.'-i] Ot 'JKliJ- 

ii!r\v [Ikcirjc. ■■.[‘i-rrH. |r;ii^ Mil vidi'i.'r 
liMlCT! wi:; Jn Jrjirfl Lb p.wtflgiriijhfJ iri- 
Elcad ct' rciiJ h'iJ ii' il in i>£ 

Ji^uTd fuiriElisd ‘ts forr.cbmrJ 
■r-:r_v h'I'fljlc Injpflctpfj i iilm 
nscr-i] >^'ill Oujaly nuliimtic wn- 
rirmitifpEi difl -qlistgf T^ik 

^ijbthxj Ol P<*d?n(£ ivilJ 
iriixh quieter and, tliIi pc^uLi- 
tili^ orrO',' Tcnov-I.'^. a. 

in lll< rinit CJ iikjicCUitt 
and citrkzi ai- '^'E'll ti-'OE EjoIKo^m- 
tri OL'C'r il[Efi][<:l ao^uncE vlil 
tc -clr^^lo^. 

A i^incni iL-r Ll.e !ki.» 

jiut Lc^n lEiYfklf^ jn,' (he ElK-' 
iB^ii IshiiIhI: C'> I •elf'll ■ 1 'L bTi ii n 

■-■K, ■■FDc:ngTapli." Iliis □□vel 
(i'linsc Te nliliM e mi ilL'.pe. ii»j^- 
grins dLa N Li'^ K I'd!^ —:s 

TTlirfr inuii ||iii 

^qitipptil wi1b a higFi .prud:: mw 
^■.ti^iiLii Ibjii lYY^ri'tii^E' S'! e-£'^ 

jjTit p tiR.|':< 

;inii.lLi|i;E v^fji'Erp 

Erort )/i i<J -T i«ond—Kid(hhr. 

.!V ]iij^i^bii'; o| ihe a^Tbbbr. 

Th-'b amen ic made' tu\: 
iaiiii,ifii'Liii«;h'.b—:lic Fsi^i.'-d euw- 
partrnmt briig an _ fl-klfkaFl.v 
I'eI Ifi1 f if.-i.Ii jnh I'.jifY:.- 

irifT iif (n-tr ihi :,TitwT 

i)l>l. Tlic- jCj'.iliiij; Jiiji't ':iy 
|i»|iljf plicing ilaif epeninff 
ajjaliisl lix uic.Rj i4iH 
iTip- i>il (K-t cnpuiurC 

T!ila oat azzFon ajLiorriiLlcally 
lun^-i oa lFie L-iraC, aai-l 

clo«cf tbe- eIiuKct and. turru t\t 
I'x. lEfat Ti;r -Siii'tcr TvitJi c;t!i 
4!>{poEar4 iaelii; aij(£i.^aElc;iUy pn'l |.|,.^ 
r±:HaEi!j urn:.:] Eilia [Mf llic 

!*♦>:( cxpcbarc jrsf b<<:i in(?, placf, 

f^b=I'. it »Et-in ilEca ajuloaii-lijally (d- 

[Ilf ■■ji;'' p4?i:l:|^i. 


for (hf filni t-Jtnn^ ho- ■ft-ooind ibiT iiDliL the 
|j laiade. iiVliiduiE ii'cl aii'.i iliut- 
?cr aiE aPEjmiilciity -jttlfrdiaJ. Tlii* flim.- 
inLtti (h; poi-ji-.liillty i>f rrinf fu’n i Ffn- 
uttl-Hii la lum :he ktf (i frjavi 1-H-ninc ikt 
liai''tt Eoic tb-: fipoj-jie Jj .-uide. Thr hj;ibi 


?jHiplr dI nim Brcimd m TAdo 
SVlL-in Oanzrj. 


fiy Hr 


'i1ii]ii ptei-eriLs tiie :K'9]..b']it!f oT a doaibic 
(.isporiLr-:—IdjCA-iic Iticre r^n be itv Iflant-fj 


Ulb ChW CbliBOiL* eiLblEd .VI.^iLEr.-ltEadiDe'tanbr^ 

ij famblicd drsni Ivni (■aUE'-t-d: ik>' l.ab- 
OJI e:1li$r ildd cT iLt ea.:ii^^ 
Md nup.ji1y3iiiju_ fn^iVmt io £a-jr djB valt 

TjlijxErll lihdEhhl^ir Lnsn^i*^. 

Tlir ij-iiiriaijTi.' ii Ee-'CTtled -uptm ipa:ni1, 
.-Ec.Eiliad pawf: fr ijxcml him k -paper rf 

IlippliEj ■■ -p^ iu inlur ^tiE 1 1 jluirJi ^lliH 

ii d.i^ir^^lit Jaadii:;; cbp]'i .cu.r;r.dxt carry- 
siiL; fii cuptj-UTes. 

Sl'ilh^f- 7|i4i^ f. ip Crin chl' i tnllf 39 j'l-'~ 

■,-iJcil Ell (t.e JarJi cliaiiTier ^1 the canitrj in 
iii<1|i.r':iii 1Q tile nil I 'ii ]ia^~'irh, |pmr>lli.'ii|i 
iS r^adliaq; lo ta carried ^-i(h.ia Ihc body 

jif I III” L~»n-ri:4, A jriijiPl Elr>'E^-r i».. |^iiei- 

vldcil In (r.ai:t '.v!bi.;h cj.fi lc£ p.!c extra 
IzillJH. 

fij- £|irMiiiir ii --.iiiyV Ini'livi -^-liit-l is. 1"- 
dttttl ju)( bcl4i^' llic (Kp^lbTt k-rtr (Ett 
li^liK Jii.i} In- hir.li-il Eiii anil iIh- LHEiirra 
eocvi3~tci ir.LC! p "ilai.lifr" Ear tacatni;: 
iiirln--. Eir fmiliiit; c-iie'.E Iliriiiii;l Jnric 
tcllarA 

Spcwl ilendPiXT. J-rlrtilihitf fw Ih; (mf- 

p-isr, IIJ.!: ra El jKja^iLlif Lu Jjc ^ iljll (-It illri 

iri -ii jsKinjc. 1 .' It ii itim Ha-J]r_ Ec-r [l|4 
leiiidlnji!: Lij (lie bill cfcrV. N«j ]iii:idiiit l-i. 
ptesJia^j-, ^Th! JivWils Si IiIti hrf fljiphs-tJ 
Su a I'ny iiiariHi” n-i-lnl ii^ 'ibr .e iiiisrir HIkI, 

(h.E rierlc jcnvmii (h* ((cjrds na they 
■ilrrMirit Ti1ririii:cilii«i iif rm'li iiicler is- 
made poijibl? V odlrelunK the nSrSC SJtd 
niiEnhcr tc t1 f -nieter. T'k'n j"C f^nits- 
ETBplK-d ■Mdl-h tbe meter ira-Lm^i 

Idi rcjidctee itrtiwu. IbfSdSii itseneq of 
(liS boaisbclil, ihtpqtlorE arc frcqurntly u:i- 
laic to iiaiii la tK meCtra en Ibt 

linn: ^IL For each qciitin|.fm-3ejii enTils. Kir 
fncvjiiiEil vrj'h the E»cid "ocir prinJlrt. uf-SIt 
iLcrn. TbU edid it jjllOlDdiftpafd Sii jiliiia; 
fif the rirfcr rc-rord artd the jrlrtetii*.',™™ 
a^-fars nci IftS lUit in ks nnoper onier. 


KIBflAPS AtTBUO USE OF WIRE. 

T.RfiS ON AEROPLANES. 

[t hii altea^li- iKea rWt-ed in mjiiy lyikiaL 

3|-ir1 III m.lt.'Eiil H|iT(ill;|LrS (ll^l 

Hkera^iy k frcqucr.ily i:nd 'be-lli by the 
Rriy-Jil rlj.iaj Corq* ftq.l R''i,yal Na-ral 

Air £ervi:c. Maci pK-ple niq 
iiseh 1>p seeing wiTLlesi i^ipararn-^ 
-u-hetner used oa baerJ 

»liip nf I’-n Ijn:^. ||j.-]u'Jeii J irrlre 

ei Is^ v;lfS!. tl?uiiK bdn'teni 

iraite o ;ilj<lieHl lu a 1iWtf i^ole 

ir. th^ Jocund. 

T -ifiq vrncTal]/ lahe the fssm 
S im^q lo^E- wire or aerr-r 
planef., ■tt-JiicliL -r-liCn Pdt in cit. Se 
Vi-pin-.il yp y;i j K^l |J(C (In- icd 
St a ditliicip- rod, ir.jlde the n i.r 
ebine. I'Vliert it k intvF.ded to cQ- 
fr±lir ihf .if.p^hfi-ni i3ie ;iqrlkl 1^ 
L;t oi>1. fli> id|i4| i-rtipciBj litidji 
nis'ett tc ii tsy a Ie iL -u-ri^lit 1il<c 
a p.unit boil i-.tizi.ed tc Iht eii-l 

i?4.-'fl.-Tl-l] llUCI-jTril hr! 4P| ibii 

wirs JJ?c kt em Idif It atniTics i 
miPEt ciiriqni sh^ipe in llic nil. Le* 
cause Iht wtiiEht ct t!i« p-'iimli balr 
snJ oi tins IciVE-iT tsi'^i'^h tne 
v.-ife tL-i(vi';il:T endeavor: (s 1:anf 
ilii-^i-i 'sirni{;lij, SI]lc:c.l^ the re^itir- 
arjeq c: the air Ilin:.s^ u-hdrli t'-"- 
aciwl i-i. f’r.iyct-d -Ijici 10 

A'.ll it e-sl lioriiDsicilly tshiihl 1i ic 
iiiirU'iLie, ..s-iEh t!as rc^-uLl t.if.i tlW 
-j-irc atiumeE i tiisvq iireh-liiBU 
QL.t MiTK distaji-SO l.eiLnJ ^IS ’"a- 
{isjirs sikIL ciyi (hr uJiioe dE 
Fj'Il- Lcndoil- 

’iVhert sevcriJ Ktiirld^d fKf oE 
^iri. 3,1 1 - . 111 -^ iEif 4lr rt(iit.ir.ce 
aciiihlly hiK.<ii.!rii(.s (p quite a con- 
sider.ililn jlrais «.-. the rce'^ Saiil 
D0i:5eiue;i|ly cn (!H init'iin-S Eifelf, 
(liijLtqh .1 is Eentre.ll>' akachtd t-J 
i,lij( -It dees Q4t iiiiFrFrcf Mi any 
i-i U«d. tonrideratilc t1rsr<c t^eiH (he fO?t 
end ifl w "irtml csiflii.J df ("4 
irarhlr.-e. ]f, So-n.cic'cr, (hi -mftuie step* 
fiildcnly, 5nd the pifcft In-- (■■ iBahe y 
fi^?tii JtioH'ih his. cixmliW-J J.rc CDCidiS^-' 
riEy SSiniyJjc»i:i.i; liv ilir- rh^kstah-tc ol (r.S 
■vi-irr. -nhi-in i:i(n u npt fc act !*nL<Eh1rq 
lll^ a, tralu- an (Iw (iKieM ieS y'-idinR exii1i 
downVi'*rdl, -ur-k« i( tAi* bt -.Toaj=id ap fiiTly 
q-uicjcly. 

Til ctf..s fftti an otatcr whd esperi- 
r-Khtiag 'xith -i^reSl^S ap r ^o^’e-ij^iir cn A 
iviacainc m hllei svp; quite Indly kmrfffd 
a1i.:iii:t c-nir-.^ tc Hih iiwT'kiiy ii ii ■.^Jll.anlx 
in (ht wire- He ^-at quin sa qEprrimced 
and Ind ultiIi" h -^linly oE Llir >.«■: 
wsy ta befiAvt in case cf aa arcierht. la 
prer^l lUE-ti c^bhCit he Knd rrmc hi|.t iinihjrt 

tj- U:t aunrlc ero.n’iS -O-E Utt'-Ejnflf h!i Eeti 
up r^Lilo 1]iq ^uit lUiJ ri'illlni; hi:i±icir up at 
r.tarlv iillc Wic diups -"if a h=ll as psniTfISj 
sa-.! (IehI u-lie-i (li.c mncluiK' lurr.cJ head Sii-cr 
heel* he -ivtail o^cr v.-ala it in.;! iiLf fen 
vrete nst trJppid tV [lie fPEjiil L-att i-l Ihe 

ir:.ichliar tirTff 1 rl'l|j. 'z^rlE e;Ie i:;[i 4.1! Jhrin. 

1n Ihk |-arEn.-y1kr lii^lnn tq lif war 3.s lull 
eC lits d-jfy lliat hi -vf-rnl en n-irliJ-hj awaT- 
PE the ref I 1il] Ihc rr.a^mq jti^iTIs' I'li'tklt 
[liq gfrcTii'.d Hq- by;| hnn ist1lg«d tc itea ly 
I'iinsclr Y/ith oae Ino: against the fisor of 
iK-S Erant of the mKhint «ild wnd Ihs 
feel >n (he leEt-lij-nd r 1 ri 4 qf (|-.e nr.adhfiiq 
ViirLli hi* riif1i( I 1 J 1 I 1 I CstWtqnet’ll^- Lflu-ii 
the rsii(hiiic aifaclc he iikb(£ vT|ih a'I lb|^ 
ueicht or.Es rda ipol ar.d n-u tLjr.p EorsT-ljiJ 
tAh hll Jljhi jnipi f fiaifitt Hit iriii! -Sf (he 
tsiif’e-nrt,. (|-f Ksnhipg 4lprr.a;« WPC J 
I;tii" ni C:b -nnd = In-iVcf-" arir. tfe b '-■ s.ii:ce 
ecii;]ud9d that ur^der Alirtilac ciTCUEni-lant-t-f 
it i| -iviier ts let ihe wire alar.e -.'lien Ke It 
r.tir -Ifc ^tScjti--] aiaJ hJ^ 1liA( it will i^tch 
in a life -i'-t a hcJct and hrtak. 





















Xovc-TTtUci, jy]5 


TIIF. F.LECTRICAL EXPERIMENTER 


327 




PASSIVE ELECTRIC GliHEltATOK 
HOLDS AUTOMOBILE. 

The iI]lJ-S!-atinii bcrcuith. t-c'jj-Ifi 

Iirs± eIcctrJc 4 ]]ii:i'itk< E7;ii|. f-ii? 
onic 4jf tfcfH fn^:Dri=i 

i'cCT^Lu T-tc :ti3*s:vc giic ai llrt ~J)'n:i[¥.D 
f» i Ti* jiiipic Lj- cl'.c inctuf;. vvliicli jllti:- 


"itca .orx- 41J ^hii Q^nccrn'i i.uEtii'in 
rnilli); Icii rl/ i>t' a >..Vl iri''lil [ii crjiCn' 

61: tJlC Mljcjinir fiilil [rnint th.c 
ITIilfjr. Tlii^. B.I. Eiiir nf -x-uf.aL hiij|L1ai (i-ii- 
(Tulorj. nIiLiji ^Ti]| (lit £>i 

[lie cnlsR- |,.1:ini hiniiiii; lii[ ihr^f iiicbur 


Huge niff^rk ncnfriL-h' Aut^nulill'c ^^illilii [tj. 1‘irld Prjim^ 


nlML-READIKO DOC IS A PUSZLE 
TO SCIENTISTS. 

D IlCLASEO ty W<-(ifrn icl?iilisti [» 
be one ai lE'c inDst icrttarh^blc 
.on rucciTit Htetbr, a IiHIe _Fr=:n.]i 
jiiXiHr. (J^liril V C. J- Tri'Dit i tninliiii' tU- 

jj.nixj.. of Arjifrnn^ hjE Dpjncil, Che t'jk'i of 
rUlJiiiC^ II [ r to rijw P3r?ibili:it1i 

O-f 1]le Silliiili' l‘lii',i, Ont.;' vdnii of a>:i', 
ill..': -Ills liiN Iiltii LcjIlcJ II0nL> 10 udiL 
ItiUrttirt, nL:lli| t- inJ il-vijf. tut i'm (n 
ieai:l Llie liliuI iti' hlj cria^lcrL '^c^ire 
done, CJiIitime!| liy Pi'D-fiiitor C L ■vil’- 
xa.-.l',. liEkiE Lif Eijtnre s1ii'|)' VT-ark il'. 
AJicwItt II}' til l Joint ■fHjii'frfvil mi:i- 

.44-;iiij.iLLiii L~if l] lU: rlo^ .init ttiAil. 

Niiiiicftiai d;MiwnE;c3.Ei6iil ^iS'^ ?a(i4£ii-J 
' 11 -^ 1 . ; in1 tlxrs is s» [iid( Cfr:i- 
nitttil -iTith (.hi svUtrxt 6( tlii inrii- 

Eit ■'Vv^kiii-'nif nl, Jiitl invCiUjiitrTa hS'.-t 
ooi-ni; a-w'ay witti till eOitils'iMn that, Lrn.i- 
r 1/ Cr^iiefl, tl:e lIh;; la a STill.ltci'.it thitt*- 
uig ti^il rtasor.in? anririu]. 

T( (lirrjBi^l: ri-iEliiiT =-'n artick b'y 

.^tLlc^(cr|j|lek, cn (lit fciinlific rnii'.lil crii-i. 

4jE ^ll^'^^ :ii Cln ir.t;i}f. th.it 71r. 
c<B'.co:'«5d iJic [del of OKpcrimtElinii n'l-iU 

rlie ]i-4iilli lib ]mriliiMrJ ii: Lci. Aiijckt. 
Ke bv Icachir.E lllc an'in-iitl 

Ini'lis, anil llifti (iidiPfr El««i6r 
ccl c*ib' atl(Ji::'.'f iiid olBLienl. liu! f, 
TTirtabl}' ifit -SClhilJr, luifik to (k'-.atc lin 
(tii^ to ■:lic dul'a iriintns. Jt ro- 

(I'lllecd jiat-eeiE ilritiriii;. Inal llir Tesjilti 
aittunileJ I 11 R 1 . f=T in a lliert tIihc Htcior 
na.t iWf enCy able l□.J;i^.|>|^ (Ih- inrJn!;^ of 


m:'TC llira dh'" Ii..iriilrc4| wir-l'. aiiil Iih I'lbsj' 
[.irfir cananiLiid itiIIj Lite I'lmihr a^iSao, be! 
In: sno.!.'?! c-.'! Ipiiit of lirlnu jMr :hf carry 
mcTt the a one Lleb or (bouHlli! lih Int mind 

}i( 111?. >3111? .i|HE. 

trr, foil overt" >[r. Ti;- 
IFII Wl'!. 1 I 1 I n'j.iid, an'l 
]3frc-.or woiil:t i^fuieed !(1 
itri srj. 'L'Iieil his masler 
^'OtsU firJer him ta '“full 
ll■.'tr. ^Et lyi, ^hake ^ovrr 
paViTj j;nd liaxV." ami 
EL!*:' a Jiitli dri'.hrc (ht 
Jog muM prrfiarm. ^If 
ejc.:* ir thcii proircr it- 
q^uenci. Orjce IvaFi rd. 
fn. j.ct. mrr.lal or jhyii- 
eal, Tvas ni-TFT tu'^n.lvA 
iliE iid!{''[ i:»l1i:t.u4J- 
iex.1 otiEiiy rame mei'iiv 
E.E a niaLlcr ta: 1i'!i~‘'iin;j 
(o d3i(9n$;mali ami !0 ?Ji- 
flr ijci cijTnn'=. i ti il-c 
Tvnrdj. “oee," “C'tv^i.'' 

■ IhrL't*,''' and. hj f ■! r11:. 

Jiia: t.e riz.i| Jeariasd 10 

■Tv4iiigL-.i>1i LcilwTfn "sit 

lin" and "'nf.lJ oner-'" it^ 

"[.nil It ovfc^' 

tud ii ofc-trJ* Ai 

(liii- T'niniianiL "'C-i 'i.it 

on* I"’ Hector ivouhi ho 
simwii 111 lk|i a tirll 'a'l1i 
llH CJifl::. ■'it hrH 

n^ant ltithinfr_ |.iit ^li^r 


SlU !?kJ fhcili |hf WT&rJ, v\! "Cfrfliil 

tVi'o!" lit -RiOiijd luvt (0 iItIIic tl-k bclE 
Lvi'loi:, a.ikl tl'xti cOrruii^fUlE v.ou1£ Lc re. 
onr.t h; nturtcred them. 

Tliff. fimv llif ciii.'ikiii.iti.a'i'Vj '^liv'c iik:j 
tt'.'a'' It rr<)uiETd ti-aticiiil,. lal'ontua ctlor; 
on die jiiiit ^.sE Ills tcHvlin', IkjC. ^deall/ 
the .ittia poodle lotmcii tn :ap iib± aiiEti'Ot 
fi'F tniy riluf e-omliinacipe [JtT did 39! Ctii- 

rcflj tWinE/'-jlvt i.n totiL ItVEicrci'cr lai 
trrwl on Piiy pirtirthr coirljiliaiiLii ll« 
wa: iorn:etf.d inanactilrire^'. made bri 
lOf I'ac riai:! ai'.i'P.'er FiLifral I'riijb. in suft- 

tfSliOIX afttt W-Jihr«1r ii=:iJ|U,u1v hrf irr 

any fiirtho? fftwiJeit was 0!!CiiSp!«l. IJo!- 
lOi' siinplj ]e4iiii.-i1 iImI i1ip ■i'>r:iiii4ipl 

■ Cciin! jilne f^vrnr niant nihe lyi 
of_ (Jlir LijII, iiiit a I h: hid ImTiie'l tliar 

■ jEi II|:" and ■‘‘toll Otit" ireint a CETtoui 

acl tin his pert. 

Mr. Trj'nci tstpiiaEnfd tome of Idi. itifll;- 
«ih and (b« ajtctai he haa mti niili ja 
folio v.t: 

"Tu Kij't Y«iitiL'“ lie r.iLtl. ■'ilaltp- liii.^ 
no hi:to -wOikleriel tiTain. iJiao > 
fte.r. nan} oilier itoKi, IhjL lie. ba' hail (iic 
ad‘.‘ayi'a.:;t tif itit'Titilic '.raiimij;. FrEin oh 
acrraLloiiik uid CL[>er.iiiai1i f Eia 1 1 . 111 ^ 
Aen'.pc eoavineDii thit dns'.s could ih nk 
iniE LusaiE hoil f wa'. ilEH.i'Eiiiiiird lu [Iuvl 
l:. risdliiji IJ^c;or, likq n:o.:i poddies, vfr}' 

.1[L;.|:]|.. e .;.U|I ff^iiJy (n rm rr Il|.rlr j Is 

wJifrlc ibcnftlii oil. evsiry frard tfokilJ. I pt! 
frilll nOlJ n rriy in 'd'. im'lllal .tTi.Tiii:- 
^liiir. it 3 Iwtity O': oLil'.-r, and 1 

.iriitH'iitil}' _ffijiiy:‘il vf'eil “I'liilt' jirrliatTi 
:is !iic yttienrie of (be a'.'cra|^ iatr_ 
■"PltVi’c l6.i;ic.il cjcpcrimcntj iSrai'* (jhif 
llir pEiiir'iKtl |KiTls Lii 1 ihiii't iira.iii are 
Fclnlivety loeoted and Litive Ibe same iune- 
(iiHi s-^'dii' 1r]ii'.aii lira'll. l.iLi- liiaiiiSiiit, 
ilififererit dflors li*vf Mevnin '.vitl drfnEd 

I..tlii'l 5 Tblili'-l El4l| In- i' rv’i-b'l^irBl In ii 1 ?.■ 
lA^rhabla ti;;:!:#!:! lio' e6ii!t:liJaJ tr^klnil'. 
l.iiKi.iiiiiir;; cif cijirr’C.. (1 ?t 1 le linj; iBii. irit 
tram .mpaeityL bonv: Ji'jmana (sj.n-lit: 
le?irp nryiliTiiE. and sonc i|'it:t ute (Fif n.mi?' 
vniy iia'.'jtol]}' TA'Ilhep-. Uiaia capaaty." 

tt(:.(:prlh' Mr. '['tyen ]ia( diieiYCrdd that 
llir rrrreh T.'olft' has a TemaikuliV far- 
ulto' ifif ifioLe^ hij tl'.ouR'hts. Nat hanfi 
■a l!', 1 il<fi( tsf mfTlal rrlFL'3''i}, Mr. Ttv. m 
i-a li a iaas lo tstritfn st- byt dn m.ifiy of. 
.CSSiOrlf I'O haf Liiiiii'riirnlE^I his ilii^sii^iia 
DU a eeria-ih iiumlxr nud, iis.iiis. .lEi Kite 
■oa ileCEudr, I hj. ^ili-i ilj ... iiii i io 


■JHieH^," IIu Uoj 'That lipr n Llirerlr Hell Indelli^Di';'., it it iUi. 


tbc ■v^'iid '"cat 

'!ii in(r j.la;i( eil on 

Ihe litH linR-'t': tite bflt; Jiq won tpok natc 


’'fOUn!'' (bht rpnt+r. .hr.d PleCbei ius fn- 
T.iuljilily apjirt^aehrd hil tipcila^: btH nrld 
roiin:e[] tJic nanilkr aatreCtl}.'. 
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High Frequency Currents and Apparata 


E VQR w-ir-f w.jicli iBQiiiD’j^wh 

iJJIC Tfjlj., die- Yi iurij of 

lilijEi ficq^iK) |iUiti'i>licLia. 

■dcl'T-crvi .nit fjmcaii IcfiLisfc Ulfat't iTit 
.■\iii''ii ir-!*!! Iiitiimai:- ':ii' TvlNlrl<j .1 1 '. 

c^>rtFllklI I: iF diifivTrtos- tnjitrrsnuii^^ in 



w-niiCcnL'l i^cU i'li' cLhicc. lIi; ^rv'iiTCi-t 

A£ 3 LILLi 3 L^ uf 'ItC iklllllr '^I'llflLl IiIlVl 

I Ti.i.i!^ Oi;cti|':td in p+n'c-ci- 

iiiK ii|i|:V.r.iti;-h 'jT lliiii ii-iti rf ’fir vj„'inii’- 
liarpoiESt i|LvnJu:.blc clictnJ’lJiCr*- 

[■■«■.i[[cj.1 ;ip;iiii'Hli'iii'< ‘ipielt^ TfJfyrinjy. 
■(ikj P-SJjilitv du docLro rnC-die^l penfkssrnn 
]ias mpTL' ti}'' :litf i’.iK:4ncr?rs ill 

iLii'- Itlllc kiUT^-il rkld -n't -jK’ctn.-il sciiiiilt 
iJis i aiiv Dlliir ?p!"Jt'r«h <1-1' ivnrki' -v. 

I'l ihin Pirdi;]^ ’.vil] cndiit^d t nT 
She Tlo-fO iLictrs-scin^ irrangrrfHmL^ P'ltJ 
ap-iJraS.i". -.vUi:: •;,ui lx ciu'liirW 
I'cir :Tic pT£dniLii..ii C-f -.ilirj-li'iBli I-.-l'H'iw v. 
1 il 4 .i.li I ir.1 t!et:'ic currciiS'. Ji'wl ivl'ich. 

!if i-: kii »iiii.<‘;iTi HI 1-liLni iliroiijfli 

llir frfrfiy afitiiii fcc'iisq i 

|a'lt E; <7 'dull Lcirini-^. 

v.likli t'jriJliiK nl lil^■whf-J ircir |i*i.i*tiji|i 
30 |,pi"i.6(m (i-f- r:w^r^■ innn a ■w^i)ii.l, nini.l. 
arp nli'ii'c.l in lIh- ii-aniv Pflectrk*! 

t.'UTiTiir I k: tm'' v-'likli ]ii_.p'- 

pSill' ci;i>): l^Iidcrj .IfiVl' S^II CSl^ ■'!"« 

■e-F -jLI fF- ‘TI.* :i|{|iara:si> i.l/'ji illml m r. .!■■ 
nidiifc n-odnoi: ^^C4lmlc^-turcknlS’ pf 

this cb-arL-irUr, P^il ii’aisy '•■•irtL nif 

i-/.|H,-iriiifrit^ I 'l innr'-r liiirr^i.vi 111 . ifFn'i-aF 

■l.I lCllf-0 tllCHTI ll,'" till? J.la-y "(iMIcrLl aii-.L 

jiioCci-iora. 

. \i Jijp. L lliErt- Sfi.’ ivitlinril il 15 Jil l 
C lEir |ii3iiir]|fj.l liaij'!t-iJTi* »i-iL 'avoiit' frr 
i|'rin.liii lifsx^siiT far I'K .THiilii'.'iiii i ii-f 
f'w’f- Jiltri-iiiii'i ^rrnicnrjf ^r-FrJTii^. A! 

E -i; IA ir ihii'-tlcd '111' racfilof- Tr>lH foil 
clFii'iis will- :i >!rp-ni [fpnilornicf. _T. 
ipar'.( li^p bn .Rlisst- of -ydi^P Imb*' loriHri 



ft. i. Cii1lirj7&iichtt nwi i^rfOKinfj; Gen ^ 
crilnif 


fiinLciiHri C iiffifi-r.iiilj 111 ]‘iL' iiljyiOilitc 

*.iJ Tv^ th? oif-fafc Tf^ln Irnni- 

Ertmur. 'll 6'' ';'if [irirra-j' of tliiH. Tf-ti 

i ii;' i'h iiiilii'.itiTl. w'lik at b ;‘linvi-n tlio 


itWrtitPS- i-l:1i|:iifl;. hinU if4n>Niiir 

cartrnt lal’p plaf IhJtvmi lilie- 

clttlndta -U ill-'. To froKFly iuim: 1|h 
cLoiimI oi^llAting -ciTcnit ^L'T i'h: fiMidi'i''OF 
1' jihiviLJ bn naiJr adiSilSj^l.itf 41 bll^FCfnth- 
EkijPcd. and alco tJ'ie ^rlnluT^- llEiiTiei!SIS(:t: I' 
jIwhEiI tv V-^fisi3.ik li^* Jncai:ji ti a cLip Ji. 
1 hJf. pEftniti |he rtpSJfLiy m:l iil(1ti(:e- 

aiiM? fiF i1ii' rlTcuit to Lo altcr'tt: sintll 
ria.MiiiiStiin rcj-ulEt are gUaiaed in tite- Tti'.a 
f'lil seTHinifiri. 

In s-g-irn fiut-s retort k iKd lo i Coin 
^JbiiJj Ttda rif-riiit J^iiriciinl iii Fi^'. 111. 
Jlen: tlin niTiftl il4?-l)ie ifaL'.sigrii-.t? f^toiif:: 
Till? dreuit SCPX. TIiit uTniiit.i fj- S nf 
1<i>4 ■Hi!l 1'^^' (hf™ fliafpci or cxnt-r.' 5lic 
>eC’Xid riwed Oirillatgrr- cirenir S-pP . iKr 
JiiLi! ]ii;ji fictiiicniy dlJcFaric :aAii'..if i-lucc 
fraen she sffOTubtj- i' (!■( :hc Ain. ^ 
roil. 

Wli*re a dLwhJSB^ MH^r.sitj; \t 

Jri'linL ll'f I'isibl twsclb-iig^ lof U -FC 

■lijens;y otiLil': if inJidted si Fliii it- Ikre 
Ih? -iT iiM-ils rckf kt srtn-ilir paill tJ 
jii*t explained, fiitil Fo' tlii* Oiadin <-011 sr- 
rarg.?nn-iit imp riat ij? ifre *<eoiidrir)' 5 l* 
Johl4d ig llif iririr.ry toil Fl she gtlior 
e'S'l uf sl^r kET dll iiIjli ^ Litil i> cr'itiice^fii !i» i 
lirajj or eoiit-tr iwH Er Tliri aclifs'K' It 


iC-rmOf P- TEie VibrKOf Hrkes. ejtti'M 
hcas'y ylKn' latiit.ictA and th± jrDii arrstf-tiirg 
dl llw Yibjarot spring aetncled 1^- 'Jv 
rxijhAI ^'1 M L:i?7i:rnfiL TIEN'S Ift}') '■'i'' 
: laior pcrtorrYI) I'^'o CLTittianii L'i*-. _ i'l 
itrvfe tc :iilfrfuji[ irs miiT emII 

rtrtiiil I? supjilicil niCiS t'ifteist fr^m IW' 
liiut tfirtfr kurrens gr blteni-Al'i'iK; mrirjit, 
laii.L aUg "t Jcn-Ei Of a Jimrl; qap tbr 
hia;;! sr^iiMic)- oSfilSjdnit circuii CMP. 
Tl'f^r lurili irtliunc.'' csiTHiilj L ki* prg- 

tH,V£i| are f.}fit;ora'.e'L bi' ir.'ilsIetiOit iP-in 
(he trtMiularj.' tiiLJit u: tfic iLhjdi.i eoil b. 
ITi-ia tj-pCCf inparatas jitei a s'f?!? potVLT- 
fl;ii and ■ftoail.r sitii-l.i r tlijcCiarvf asid ".he 
■iurfei'd (h:u jpcsKiatitl t? ii'iiel'. in utL fiOH'- 
i|.^? jlcrri^vijJit Triy Li ritiiifPl^ est- 
.iialiMiL ol .\-r4y titlitJ-, esc. 

A pri'at ii»iiiiy o';|ii-riirirnriT7. I'iu-jcw n 
;nIkIi iinIsjEtd- Ftir^lc-i- iranjl-ifinef ngt.^ SC 
'i lur, Or more ami Mii'irsi ^luriliriL- iror.i 
l-’.-tHi to U.liUb y-ntiJ .-St Ihg frtgndiiy ter- 
:riina]!i. Kftr ihott |Kii?e-i--:Eii 5 ; 7'irli- ■■ iSAiiij’ 
foTiiier. EJic ili-ti- IW tJiosf- ,tIIo be 

intcceiieJ in Imlldifin: h iaiT.-ijt..' liluL. Lr<" 
iLHttnf gutdl aikd wl'* «frn easLI’- |•p«■IlS3E 
a juitnlilo -tri-nsforiYiff pi tIv jEfo aioL'c- 
■acfilionfd. tbe io'.IOiTiQi iSje-i ir Auapsriiad. 
T!w 'Tcila ebil lienc jleiLrilifi'l ■■■'■iU pjodhiai: 



Pif. j. A Will fifUincit Tri*j C* U StiWahlj liit LlM on I'flseiLli! Tf*fii4*rmrrr 


it-IVrrttl from (lilifit tl.gsvn at r\ aiirJ fl. 
I'l;! I ih iliiil 1lie jcoDndif)- ii placeiL at 
tlio end ei dw ptimar/- liSd f-t'l ini ids? -L'f 
s-ii-ni'. ae ■i': ilii- I'f'^r in. th; reeitinf Ti!*la 
nfrf.Dpener!. 

A‘l''nb1g on 111* snlijei-'l t:l' hi^h SrrniiciKT 
selionie' □■*1d girieEiilJ tor ta;rKt. Ll will nii- 
dcu'oted '' im.;Ti-T.i lii lat^-pi 71110 i»l tl-O 

litrJEl plftnfl [!■»■ tli'S- l;ii‘d of 'tori;, or (Lir 
-Coll'isi -riD^'ta liig^i fiie'iiir’irj' tv^iin.a(iii_iE 

c:re'jl(. a-!-o;i(|!in4d m l'^.'J. Thk ^nibdii- 
taiti tl'.c idfa isijw iniliMJ ir a liijiif 
iiMjorily of Inc ixlp K'rtf'lpfE jtj'lc 'li-^h 
ffC^urtico felit rdi'.jr'jli-Bd fer [ili/'Siri.sin-E' ir- 
qii ironaflit'i etc i'o lirKsu unth a ^dnall- 

jiae aP'J vt-^ ■n.e-ll-i'njiiliti.'i' O'.ii'in riiiJ 

nsi-bisikiir of [>T£nat/ aii':l fteiTatdnrjr P Srid 
5 is titJtk ate or. file irocidirv.jn iin- 
iliTMo-nl fr^sriE diairain at Kiir. L'Ll. cc-it 

■fmCt! ■» a mEldl Tiatl or ntiKT elt'driwli.' hs 
ol:i.er'v(4 ntirl h:- i.-tlicr free ltf;i*iJ«l ii 
jgined to f'lc firimnr;.' P. Hifth 'Tro'ltlfitrv 
e-.qrfiftitK are rtiitnl sn l-r afncrateil artE t-n 
gjoillatc it^tasd the firffi3l: CXF. _ which 
todispiiree li ihka or ™iVr ':uik hk'' f 'lft: 
ail- f ii knwr if. * lihrnl na p;*p X 

ar-d (he iirinaTi' eu-it tuf lirr fliidin Imnc- 


Li2 tii Ui-:ncti nipli irdriUWfv j-i>.],rL(4 Sio-n 
Stic (.ecoiHliTj; ifliiii' g^nirfil by :i tnii-v- 
fisrimer tif ili; 1j|ic jl'jI mtithi'-Neih 

Ectidei tlir ertii’fist-nioT i i ijii'-^iinii. ilif.is 

II libo be rcnHi'’,'i.E a jincnblc Slaj.4 fikli} 

JfJurlC'dSyd 'ir lor e|llival 3 T:l in: ili- ]||I nf 

Lt.s'dtis j:.r?, aiiJ oFd 4 fjbai-lh eaPr 
vrn=c]i flail |iFii.'kr:ilily lis’ ei' nbe- nili.Ty 
EyfT it' i’l (i> b* -iHil ci.']oiJ., .A ■5:a<li4l'-rjL 
.-tfiiik j|i*> iTot't-f '-'crv ■sii.'iciis Snr I ili 

L'lrllb-I Cl r "n orli. 

Pi[t, S jJiown Ihr aiiirJiifinff gf il'*- To.l l 
T liil bli Kip;:! liFIV riTOT'ii.'O iL Tlic Ig-ji r-l 
:aiLie Tiiav lie ivinrii? nf fovtc ’rell'iEr rJ 
iL''ii>il. ii:il til's hill li.'H lir Viilcd 111 raraii- 
lini ic'Its 'o as 1o esclinlo- all Hlampiie l>. 
I'poii Ftls bdidr nrr il.k'L'il ifLisi sL.p' 
wdt ftti tli« seC'Jrk'itr r.nd mnary collS., 
>li;l Lllif SH'ill be fi^liritl In Sti.i' <Eli' sor^f 
I-Xit idfkiciidy- ifliitrf hicIj biali fTeiii.:rll®'i 
hi^i |ir.t«ilip| i'aprisgt- are :> Iw prodikTsit 
The |’■fi|ll»^^' cfiil 5 c-acdpO.st-d (U 

lis linni^ ■rtf atiTin Xo. -I It. if S, oupiieTi 
brass iir al-ii ili:sim wife ''l-l.r.i.inleci^^ hssitl, 
ami llii*' st'iii'-nlainil- l'f Iioiri.' LvEre' bfC 
vrtianci 1'1 i iliiinrtr' ni a%a‘.it Idlliis uiclics, 
.'l''Ae:ils: IF'O tiiTiii ab'>iil P 'j Ifldlif? SfiF'ft, 
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THE ELECTHIEAI. EXPERIMHN l£El 


Thr iurL.7 ^.tii IkIi! j.i 

tcyUT iris: tt-s»:lLii clampii iS 

^ I laji- XI ijfiSi .lE;^ r^r D41C 

1(Ril ijf the prtiTiAn' 1]i;’i! ih-^ numlxT 
uf riirn( Iti ■Htih:, aTidl nNPW'jiiTiiltj illr 
iniJn:Liiiix. i^fij i.T i*ricd in lunirK ■i;]i Hit 

Kf t. 

Tisr 'V f(ii| Hntj" he ^ainpdM'il i)i 

i f Srnlicji ]_wik Iit 3 

ii.j'Tir^ In dia.nbL'[Lr. Tls'i- Ip prcu^dfii 'vitl-i 

two bii'iili'ip I'lpiLc j: liw tn:*! of lani'Jr as 
st»nAn-. HI III I W ■sitili*'? cv*iiS”K- "I' 
i:v;j! kmr of Xo. (issnrclt-il r.i lilt-tiniii'- 
E rrd ni.-ijjiii-i 'lirr. i'eiIi liiiit Ikiiii; 

Eii.m in niiiill'-Sir iKt ilildtiier? 1>:^K 

it^ij]]' tft- |■■^^■fp>1'■ il» ■aiii-1. li.iii. uiij ejj; 

hr d^-ni rri#-ilj- u: a pcn-s'-ctiiilinff l!:.lli-f. 

Tilai W-il SiIwimIJ E-t liiSii'isil ui' hs [H.r 

■l.jjmii J;.\. k(Srirtl:TiEj ills iiljisf 

jiliif ccii:krti«-T I'nlllLtik' 'fw I'lli r-liir. 
piji- h-^hi i'rpp|L‘itn.rj' cs-il. 4iiiJ ■(•OiiFsiic-ri 
lliat IEie liisfC iraii>forinrr Eh faii-il mi 
id 11 lJc.-..nidFi:.T K 11 Id', a IrwiiKriCi. 
0l ■■JjJ syrlfV lliii'i ■'!» iBl-fiPDfjradi r-*!- 

iifn'fr i'n]i4i;il; itiLiiirsd. 9i J*-irirJi 
ilEinii-iiHi ?S. in iiraliriiK tl'ls C^ai- 

iltncrr ilh-'iir: !H|l aft i^iclvs of Jiiirli 

pliJl- ij Tfflii'fL-p!. T!li± is <":i5i«il o'a lioili 


fiiliri Ti-ltl- nil- 
stiWiM Tk alt- 


Ti-*rSK 


1u l3i( Ir-iirn* a» - ii r,i?5rnac, i. 

■o s,]iruK|:t'r «id of :1ir ii omI i.Liaf«S 

l!hc hliil: fjsii3i?:f'-:i- iiiiUiciaiirt uill -jc Iml- 

anri'if. na ria.i1<i *|ii'r ■iraj.iLv cuinlL-iiaf r 

pUatm ire i 1 IIFC. Tlit iii:nil«t f.felit! iti 
Hie lie viiiei l:y fiinflj- pii lnn ihr ji 
UL l uf llu- riiii. Of afli'i I'l^'' rmw.-inj; Liit 
or ironc u-f Lli-r -hlirEfla ^onrac; thorf. 

kr^aidlnR' it c •1rLbi]» oi' rnlari' jfif-r'*: P»P 
^i:uB--'<' f:r ili[t o'ntl-l. Lmol- art iltii':i;rir<-iL 
ill Fiif. fu i^ilj- Mi'J.11 niiitor D[irriLirir on- 
jcLLt-r^- cr J]lJ-Toic et.rm-.i ii- 1o lii- iifiritil 
:!i Elnvii'i; ilii* rn.4.i;i .'lurls Ik J'ld’. 
c!::c lo I'Widt- lif- in Ti;c icKiFli't fpsliii.-ai ss 

^'I^]■lo^'LlJ 'or H if-rlr'-i ae-EP^ liUt IfK |l^ft 

lltfc *.di'iKatcd ij- n I'sry k''>^ii!_ (Wjt c-fjicclisk 
I'ff-m life-air-omoini'; |n i i nS VifiV. 

'Ifcii il-f^iiji'- si-lli f-or a f 

rtliC'r Eii'Ci-l pll'"f'. iIbiiu il Inchrp in il.aritiTrE'. 

iiiiJ: IE: jTa.rl: I>-ft fist iiro iTic diti 

lU^sEI iVerrfi M jii>TL-o'i Tlir^* s/a-'e- 
:.LK rlcrtfoiici ftte fUt dii tlircc siiki iiiiil 
'lin'ji the leiLr k Vii" Ml- ■M'' nr Ilit-+ liii:^ 
ivliE-ai fidiilxil ikhould Fe 1i -Tit off -IX* llirii.ti| 
iff ilk 4 Inhe, so as. t-c iTfriiiljc Lrik-. 
T his fli]HT.llinii,. l'<iwtvtr. had hfit |il mOM 
iwlLTiJ unlit lllc flffC If finnlji- siren td iai 
ri.'.'eli'iS to ■» rf-ntrai liinJ ful.i'xr imnlaljiiE- 
liuTi. aa dnswinp fIi-iw-s. llis ifast sISsc i' 
jii'ki suLHii.'l^ 111 dir irinlor alia Ft citlicf hr 
g[ 4 Fijnllf or Lj- nn-Saii of 
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sii.u'r ■J-i.iii ji'peliL‘1 ■■!■ rssli iiliif. khrit d 
J'.itf'll l’l|ril.V^ "1.111 'n- I1 BiS!;P 4IT flW lilSi ‘.’111 l'1 
Si Fi.r' ^ ’■l»t''ii''ii ■! iMiriiL tT ol lit-tnili 

'.‘I'.iiTli tLTi 'w follc-'.tfd more or fru ci- 
>Eil.- in inaklrif Eiis SL iinlEc rfflikiiSirf 

T.icl< to h-rld lite^r jjJiir.s [ilnlCf, TFif nul; 
■nfciv lie Eiiaili: -il' uf i ni-liret'if.tf J. 

■.Triilfl' piifCEj.. a-nn iiittilL' oF tamu it'r'-f 
aro jilaifi''- iwo liipJ nila'nT iisipi ii ril’iicr 
1 l|i Ilf llif frt:?iie. v sidi i'f flSECcl 

iifn-fis-fd. ro lliiit ilir pli-n; i.tln ni.^;' 
rf'l tsUf-nl's- in lEir.'c alot:^. dvrrd™ rotmr- 
isiil uurrciit iP-Hiifif a -JihliEiim IV 
Lii.- 1 ;‘i !0 at ihj Uiu i-itv' a'lf th: fijr.dtniU-r 
iiji ii :l ■■ r-ftn ihat In'O -wtil ilrijil nm 
lions’ ll'*.' Oil Ij.ieI iitiliir lE"'?? nnJ la 
srriti ini liiTnlni.£ |H>:t '- arc_ iriHnK<i:| on 
-oitial Flirt'-' Fi mii rit!' fcindni; Tioi-t 
tla-rr riin^ dnV'ii liclwcni EliC ^ 

liflif. i.-irt *ifrl ns s MM-r-lK L'l'lllKl sEK,f. 
ilrti’al oi" -n. Ilir a is slii'-'iis in -'“ieich -iit hiifi 
1. ft [■■ lln-:F. Fi<-E-tE‘’'.’!.‘(l IwtS' t-M.p_li JillrlJl.llE 
fLiiVlevtif 1I.-1 tlif plalra rrrsiifS t- ■X'li-' 

1irt 7 ii:.F iit;:nSivs 4 lits. 3 f. '“I r- UrTin -ul 
Irarl 'riir.. Tr . Tii-l T- ’- if.lFil In'Jiorli-sr. ti|: 


hrx:i:e'-'#i k' nis il Traileil I'l'ito I'lt iliif :. I'1 

iiiiiLt ci lilt -nLT^oJvJlije’ i|>irk -wl-.Ef] ari: 
-liarinnLesI LviD j:a I \.eia";r 011 x 111 n'ts, ami .Li-' 
m|] itiTif-ll A shci’i- hen- IIk of iIutW; 

OTC -filcil clOlTrl ;g n-I to DHTrESJuvirl nil I 

il-r -hicknra.r oi tIPS rWi1i-iF Hiic rlrr- 
1i0ikt4r Jt it ’arell I 0 forte 'tV* ClSoUtie 
laiip^ Likl'-tl-i on tK? liliLs of 1’ir 

shlI- nary t'kttr'i'ks. ?.■: indk'atr-d. iii:n- 
l-li- li.i-H- k JiL-il tir 3 al'.'^e'l fo.- iii.-iifiEnii: tlif 
niot-rw anci .^iiirniiry c-lKlroiLcE^ is-illl iJ’.t'ir 
Tl|irsullt Stlinrl 11 lE-i. 1 "■■r 1.1 s' ill .IP lu-o- 
P|fi#p|(i ill ;-rr:cp in t'lil 11 '-i 

wotl lo Iss.Vi'- .s rfafcscaE in yp-rii's isl4]i IIk 
>| iark j;ai> luisloi-. p<i "Itat Ifir ■Flte'il f? innn 
■niio 4 jtji!([f[], anil alxu Idt SIr-irV fic- 
frrTji r-vy. Ill Liuiiiii; ii;a the coiiifilric liiidi 
ffeinicittj- kSIF. 

\S licii j.r lif Eh.'-ir [iirla liave I'-tt^'i I>ro|i 
crEi niifile o-fi e.iI' ."i-vc siiWst. aii-ll ktifl di?.- 
Rran F'iHoOiTCiI hi |a.-i rV. E. dXTC sUniL-d 
lip i-ffi lllilf Irlu Jr E«|H?fksiCti: in TJrsi- 
d'.icil'S S hpaty hiLdi fn-ii'.n'ujy I foot 
Vjii or Cjon:! i| if-riitinis iiF.i.in lilt aJinn- 
nisriEi of ilifl cpf>.'nl!. Tl-i- •.|i:isl. sap c.ifi- 




if-n^ir Jini] priMuny -lPh! ilifi K -sJluilliJ l» 
ai|.rFaEpJ OH! l-lf-rr i.is oliifr Of i.lneriail'tV 
iiEi|i] tllP iririxfiiirna rp-.'diaMLE Js siti-lalihH! 
iia iJio cirpni'; a-i "railiimttt hv tlse [w-tidiic- 
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IMf. j. dDni.1nf1l»cu1 i>iEjllx qT 
CiLh^F itv:Jfn*vi^. 

-■^^ 0(1 of lIio ISXgeM Sfisrl i '1 -lin o-is.ihitrp 

lirpuic, . . , , 

Tliorp |i apjK-nkrJ Co C i;s s.Tlirlc □ ilu-nc 
laldioh-rai.ilLy Ol :Ik monc iiapartint articCBi 
-a^lis.-li liJivs afviMSffii ir. r.lp Jifrj-irfrn.' Jj-- 
,'V-r fi rf iik'P' oa liiuli frdianie-r iiSffCntfj WpI 
-a n'.iirilipr of tlie Lrj.; Ij'.kjI^p hvmpIm iI-.- 
■iii :]ic ziLigcCt. 

For E'lCise yillily ilflCTc-itiyl in cliit salir 
jr^.! Il -.ill] t'is. well tL'i fi.Lrcliapc -u#iC Of mort 
t w l-Oullf in-fTiiMTiied. A ftm ts-;»'rl- 
ni-M-E' sif ij;inii."rH' ni.fsrFil fSP tllf-il lelow. 

,H.H tAnprisnent ml. sefy well l.T.Diirn.. al- 
litmii^K shniii;!' fra.m llie '. iii( (ft TefLi'a 
SttI kc:iiTC oil Isiplk pfE-i|i:finq- eurriiits. ic 
i\n wIilFi iVn"i'iiiiti-i.i 1 - 1 . I inv a iiinCor miljr 
‘ic ojKSJttflrl os one 'virt.. O-fi'd -Ir- ime eatirt 
wElli.'iUil any -wiref 4omis>.'ii''l di iir tlllio-n. 
rliiy nari ■ill.icr Pspciinwril'; eir-pCoyl'^S "'^ 1 ^' 
IKi'S'L-rf-i;] LT-rm-tK Ti-da las raVra -Oqil 1 
'ill 11 Vf -Ii" puPiklJ DM ll't -tp-Ji'W'fSJ Ir-fl.rA 

r.ri'f-r-'iU; '■/ tJl-'Ficy tllT'il-stl> sfOiL-r. 

.31 I'is- S ij -iT-t’liisi^d J'ES-la'S Klicmp f'Pt- 
1 i-.afp-wnP aiOi.P-r, 0'»- Iri'iiiiiil oi 
L.ilE->.jAr hirl: fr'td'.'ini-:];" -Teala- tW-| H-"- 
I'olfsoil sip 10 a ciil of w!ro wuiunl oa a:1 
irni n-n- iiehJ -il fsimi xsf ivliicli lJ tiliEeil * 
('^liv-viLpIr mOinltfd -nitlal d-i.-. wf ff U i 
Ti.iiar-p ii|iiiii ICm n3.is nJ pprccivEl. TIie 
other etit' of the maji;|Srt <i>l is H-HHM.ctLf.a 
lo a ai-elMl ]iEili- t^iisperJeiE d! E-k air *.il 1- 
whieli itidEr- up entrj^,' out 0 * dr I'Ll'or.. 
liji7,eiiiisiMy. Vi'iwn (>it 'tfl-da tail i& s-^- 

crtDrt b lht usual nay' :lsc liiqli fr^r ■mfy 


Jrv^ifx-m&r 







fSfyxj fff-'jf 


fig. ft 


m 


nir. *- 


|.'E4l4i'p -“Onph-lA Itfr" ViiEiir Tltdl WoEkj* 

■fn * Illyli I'j-tg^Ein.' Coi'scnL 


enrTL'isr |a<.ir'i El.rPH.i|j’li lilt inariKl -t-O-'r 
in uinL-tici||i.t I he iron: corej iniiL ilic rdal i-'j; 
nfiEj ^i 3 irts lo isiiwr. Tlixii i-ui-l-e a sinptl- 
rC^'nju:<i'jjNrif o-i pit-r 'I'iJ-J 










































































THE ELECTRICAL EXt'ERtMEWTER 


rCriV-cn;h3r. i-pij 




Stepping Stones for Junior Engineers 



O Ck vo'iinE' ^ihI imi v.'Ik 

Art irtKliii-it'iJ)-' c-niJ ^kctrJz^.lK 
har-t nKjrji(rivL 

I'H'iliili'S iiijxiicij u7 :iK><i in order rt 


i:-. 


1 ^ 1 ^ .iihiiii l{.aJJ4 siiahB C4niv;jKU4 Rrcn Tojf O^ikrt. 


the- in:tin] -ocst of Mfii* it it tufd 
aJ iJuyLl irs.irr tn.iiiri.i1x 
praci^l ^.Tid itiltrueti'.T. Ie i| tr^t 
'wh.t erji ^.ili. LiKisiiliTrMoeihirii 

tion tj- rtiijinj; 
lilt iniriifniDi 

h»ks 2va.ila.'')lf 

411 s-iilpinrU ill 
^^■Tiirti tK-q; ii'i^ 
Iti ii.ler^lhil, II 
Ia aS[Q BigiiiJLjx 
tmC tih n t i o 
ItlSl! a. fhom^b 
tnd iiractirnl 
Lrw^lfHJltt t 
r-etuai YTirlt 
mu;; th] d (jn« 
31'. :Onr. 

or crKci' hj [Ik- 
ituJ^iiT hlm- 
b^lJ. 

|j-]ii^ Iran?! (ar 
lUtliet ■tnf'- 

ii Elih' 
iiu.j- be allied, 
aif eqi'ilLy we'i 
fd ri p t e d for 
I j- a L n i r. g '.Sc 
l:U|;d of %icBt!v- 
f J J f ITl 11 T J" 3 

ekilTK*!. me- 
cSarka.! s ri it 
civil ergiiiKfj.. 
.\r a-nj me, ii 
(l^e yo.i|i4 Jla- 
d^iit itiuiG rat 
iillcnl to ffl- 

Ijiu' up 3.nj' gf 

tlifjc rrofes- 
itlana, be will 
Pl.iii B -praictimL 
liTiowl-aJHt g r 


r»Tr lA-ikiii#; Ifatncwort, null oilier' 

nAligclIar.eLM's iiie':l aiitLvl vaiLs ar’T lu be 
fhttaL'.'^l nod Laid out n: otJai ts iiLiiinc: 


fO'Jr pninSsEUTU fteiii F'HiiL!i Ti^.y fir - 

^tniaeil fren'- (bese ir.c 1 a 1 sdrderj,^ ind. iri 

tns5 wSi" > ■'■'crj' ^od wiTelcfs 5ii'n^l tiiii- 
Ih- ’niule nji ilk fcpJica. aa pervALviL, 
ai accial JF llii t lAmild alpi tie uf isin?;l hki* 
foT oiiEleaii dtn;ian 3 lTa:i< 5 ii wts iiHliiiii.i; 
;ln ffdl.knoivn cot-j 7 ir «.T;i..l 4 ir, -.mit jur- 
:ifi 3 lirli iprliTlI IhcK iir! arc ii'Cd in Idc- 
Liiie ro^Tl!^ and ~ht 3 LheT< vriprA a iriair 
ai-rial 1 le i i«t liLili er even Icsi vrilL 
i T'hs serial may te- maijc ot etipjier 

vrirev iS rt .Mo,‘/u ftUEe, nod a * 3 ii.?l 4 
of ir.salajcrt may l» Jilireti ill !bc siipjiort- 
iii^ loTreri n* tlicteli ilkiiWJ. ll PI *ljO JiOJ-- 
jilile- ta veirj' rS 1 :ly biiEI-l s miniitLre radio 
iLiLioik trjItijinE Ea be therd the iont of 
;h.E msiu^ 4.1 ittit fit tketdL, 

For (be .'prier «i.-pnt*r tllett h rrflbaWp 
rgEtiing more- inieTscrnf; lliaii llie winider' 
EtiL twap-k t-BiS «k^tr . Lh^n Qls mill SI wert 
Ultd Jii c-Jfcai‘i:'ag ibc Piruiri C»n:il, ai«l 
a! ulic ibrcuillOuL IJIS Wlir-tr* ter raiiiaad 
■wcik in ekarind sway :ill2t lend ciniliai l;.^ 
Tiacnta. I’ic. Ii jliov.'s llbv-' SPe '<if tnrie 
iTiaj-_^ Ijs made up tcejf rki;^- trutm tln-je 

mlobtiirf itul li^inj. Tik nKV tc 

made lif gpemte L^' an etcetric motor. J.rid 
alir. a drv udl ran l.e plaud. or. :!ie^ ItaeSl 
trs-ntfivcT^ Ij ir [e dcslrisl.. a Ep«:d>ecU> 
to.itllilif l'Eiri|.>.UI ■ILij' Jif>.|.h il« U';OLUbe;l 1351 
liif ITIatfc. To [tul!* (?ik nmnc cftmplDt*. it 
[|. n.c 1 l t 4 ]il.4iy' w^liiil*- Iraarllillr 'ilL a 

kggih of [c^elf aj Et:ov.'n Id eL-ticfc, WiiJi 
« IL'.ilr Icil! and diifr iliij ilL-i'ii.r i^fHI Ifiair 
of ijr.cndiiiit interest Eo ibt b>aj' oitrbSnie- 
ally iailipciL and it -n'ill tebOp li|.k 4 ]idH|i 
tpf dirt in tliriTt order. The fjiTi'ard tEAm 
<s.riylng^ th.( iccrin ]irop3F Li moLntcd so 
oj. to rulilr, o;hi lliei .jargpriil of liirt 
CSItl^e lEfiediail rwengsway from ihe trndr 
Le'jri: cmiMj-iiii. tt it MR iw ^Uirnwl 
:DLii S-1 tmpt^ tr^lght eat plarndi al'an^sitl; 
of :}ic alic'.'vij UiBl I'allo'i'irip om tailrbid 
€aiiltr'.iriiCrt h l-jmc dctii]. PrcfenlilK' an 
elKiilTLZ Lraiik if.iKit'd {it Hltd tor |i4dtii>E 


t^'iir. i.Kii mildi <>t1 ekniCii:ar> erjoneer 
Infr-niitieri, Tisita are^ insiinac. Luolff 
roi jToit fvicry canbrivailiir ambke.ei iki (I'.'B 
cnilinreTijig add ailicii 
Iiij^ehIick ol ^e^Iae« 
c icci ric tox* dPil 
■.icl r^ stipaiaLus \Thk1p 
tail lie fp re:li 4 led 
clkTiajily. uic.; LuE 
ti'Krc EiT'atalil.V liavtr 
fiSi Irtfii ^ iDorc dii- 

tipttly prcsiinl and 
iielf-ig1ii~4lkTif derice 
brbdkm Sfuk for lt-.e 
iniTpwr jFercrTTEll- 
tioixd. tiiiii tlial id- 
ITjIvInir tl'.^ .t^e of 
luidaHifc aft^el ilamp. 
ings infli'.e ilk the 
form 0-1 girders, 
beam I n-'til otlier 
nccciinry sciesaacy 
parli. 

Tha illuflEfttlsiis 
htremtli will b ■ r e 
aomc idea bt wl'S.! 
can. be dsne by y^idnii. 

IrcXiL even LC y^ari 
tki tgo, wity. t h c- V j- 
mhiiitpTS stcti tmcnl 
sr,d aeggisoiieif. 

Tbm ire icrerra] 

Utgi wjmpae.rei ju:>- 
pItirt! cKScllerit quE' 

Ji!i ef tTiti (jpE. wLpIi 
wiiitli [t ii C-OIJibla 
to ISy Out 4>3d lillilt] 

.'iry-sciEpcfSj T»iiel?JJ. 

Idwefi, eailt03dtie»_m 
i.!li>vcl!k. Fcfrij 

fk'tVFcpUc^i'! WMl^dhc frft-rat Iteelpirari' Stic creilrat fisildily nnj tlred^d;, tIif ilht :iwa^^ itid in tbis vraj qmte 

JTiaiing op Ihclo ralntsiPfS .^c-nstnirlinn ml- tiiciwlr'li^r all n: )■■' ia|j>iiH nave iroeed 
fiU irr ipnln llitliE aunt .aJio loie ir. peim as 


(rjf. t. A Bealbtre SteLMi^hewl Cenaposed «f + Bitfery Jtn^r- Sime QEeJtfki a UaUrry i^Mhl cuniFviifr. 


an 


Out iliilitra’-On f! I'ij. [ bKow# liCr^ 


eluboi'atc euftidieeri:^ project can lie rirned 
viiit uirely fijr nte oe tp^rc Ijoys. 


























































THE ELECTRICAL ENE'ER[MENTER 



Ac icit clc-i^il? dE -rcoi- 

Etr k:i tAvnrftf is n 'btpd^ii. n'.J 
Ihis i|. tiiiia'cI up d4T,-n m j -' 
nkii Til lUir^ner tv mrtn! of -pn d^-ctrit 


uri-icT prrjiti'-c iiii;i/iiiij: ekrlJ'-in: 
:;n-ier ir-cintnaTLi prcfsaru nt cl:« ot^ln 
cE fTivi'j' n'ust vt'ccsiiC kfninju^ 
ihru A- fiff liM!, 

Tiiif t}i± 3 CT VT«: 1 d >:c]odci 1 
fsr LE<c »pi< a.(: i 1iinii!£-u 

IeiiE}-,. m, t. J''jUrc:± liriL J.9 3 
pc^trT'.nL rraj^ct iiid aL^v Eh 

iTif ^Irrlrlrjl lAll; rhuiirn *«tT 

iK4Lr cu.n darinp a pc-roil 

i>r >.ill vTi'i lE pM'vl!iJ± 

urdcT crinliLiCinf far ckz 

]4.iii ]iri |i'!i' l-a .liiiX t. b!acj(- 
ciiciJ tn.:lL <.ri ^cj tUl'loM. 
Ita-V^ l-illl ElinillNill ll TV;^ Ilct.i- 
:»iu- clritrcmi ty liLHl wO'ilJ 
^‘T1 >!i1iI firl' ‘rii'';mlll hJ] I 

i 9$ ^!r^' ilaaDmc-ri- ihi: fit 
niir3r’S ih-iii'^'iiiiN rijf bilEr-i ijUL 

inK 3:iacc. [f yx wuh 

larT'" thk Ihnjj,- iurlhri It p. 

U'BL rhase :an!t litth 
ItBnkcy.nr cleCliijns Tinll mi - 
cnont lor If-t I'll:*? o: SaLucu. 
iT«- Jh'o-twcii L^litdi >n3 ii'iT 
II^itoTial kie'^L 


MEW FOajilTJJUA IH UAL- 
CULATIKQ CUR- 

Projali^ llli .IIJ'iE amira.lr 

nctTiod of ild^t^ininq: tfx 
ViTUd Cii Ellt: ■>Llt:ii!|fl>‘ ^E nn 

rlrcLrirjil cfiTMil -n iiNjIiiit 

is E'V llliMIIS f»r lIk 

nadaip'li current hi'i'Kt'. in 
v-hicli ilir A‘rnM'3 lu fc- iiii-;.j’ 
I I'ed ij. PJ.J il i n JC ric? 
chTonijji ti^t fiiriHh-l -.■iF.'^lar 
CO 1 I 3 <if uii± 4 i!^ radii, one oE 
v.'hktv 3 f n?fp<-inLril f'-Hii eIic 
l:rini of -n 

Lia« liE-T'.'crn ilr jilJEnr'- '.sf 
Ihr c:il i? v^^if:! niiEit cIk 
F^ ire? -jf a::rariian lyaluTzm (I*- 
1 ™ criEi is n iBix-.iiiiK'n, arxl 
Llir oC thr ferw i' pl'- 

I lintil Ly hiJdiiiH' ■".viKhrs bo 
llir -OElifr arm of fw bn'a-ier 
LiLiil iLitiik^itbrkm fi ft-FiDr^il. 
iSintr ittf- diiKlmum foriOE ob- 
^Icf-Endi on lx ^li4 
af IfiF r?il3i nl i1iu coik 
j|i'L jix pn lliLir injciT-ilmf 

rit-1- Mdfbit a Sl.p‘-E(iartr'*'>ll>Elrs(rtt !!!?«!•■*■ Out " Jlmcnsloft, U !J only iL;i!c>- 
KinULiurt SE*-tt Ece=>. diie-i'rtinE fiortlicc fbC 

r3i^ OE ihE^ oi chc ja-l eIi-.i nuji' 
liT ie«ip wN'i nirdE M«|iE*fy dsctricEl 
rnranb 

TJic ennsla-rt oE dii; ir.icrjsnc-nt-tliat fs 
Elio n:a;cimni fdrtf (iff Udl( ourrenE fdr 
(fit K'itE ki quei^ion i'c.a iK^n (l■■j^;rltn^^ Ir* 


n-ol'jT. tSfieLlK’-r w-Lli p-iliuEiiJCit, ^'aFti-Ii aj'.G 
bjELLcrj. ilf lyhiffrttiJ!. There j 
Qo Unu: CO the naaiLcr cF dirETf^qiE ikMibok 
MiiJi ■!» ihcK- ^I'liili -tAn E.< ijroittd. cut LU 
P-E eiir.ner t-jr iraitErj;' vix i>r 1 

'■mill ?-:i‘'iiiii etuiue-C'C elrelda iiwEA' i-nd a 
q'jQBt I'T af 3lifM iioiiiaiufe' icteL beiriEE ard 
Elh," v'A'riny I if -:hI[I |K1E'^. r'lic.i :i» 
pjlleyr, enc, c^'jilkd ■k:!Ii iJ^m. 


Trow 5.UN BUflB 

MAY EE CAUflRD. 


(lie >sd Ti^ iL'.lep^li.Li« hetvrrcn vrlun 
t'he Eortr. i’^r vnrioiLi ajcit-ntd 

fFL-LtiKO fl-f III; tCK-lE- iPi i:x latichhorhoad. 
IP? Itje cj!tiea.1 vilii: for nrf-ith |hc f-jrct 
i^ > I btLiiifeiJii:. For a?lTiausTi Ehc (cnd'al 


py Tzninucsofl X 1 ^'. Lvuri-K 
Aa wc RTiJunl'v iks'eemi Inio 1 rnFm'. 
^.I'A'afi.'- I Ilf FMnnirr Eif il^ einhp lbr leni>pcr- 
j-,tiip^! fisea M !ra?idTj- fhlt mnuj.' Eclc-nciria 
■L'tippif Eha. l1in rruUr oT lh<t e-inl: ii a 
n-olhry -niiia, -Miiiarf prefsi^rd Of srart- 
caiion. Wh+ii h.m eIi it iLr fJi A 5T- 

E>fr>.F>M mik]- a^+y, iltraclf earth, i^ilh. 
iTiniflMit fiir-ic lo hurl nlllNiiis nf hiroi i.pf 
n.JC<; OB OUT ixaj.1 line. I.nd iTint prraais.- 
Eitn. dec-rdf nil a-5 thr : juarr i^F fii-' -liJ iiicc 
™rrr.i’ri ■nt 0.0 partiaJy rcnlipt tV pre- 
iiieri^aui attrs^llc* at t'hr :™:rr of urniilj 
of li p 'rn, Th-- of ertviCF, IiIk- IHO 

n-d.tiirije paHei aJ iTifi cJ.r(li, If. nor itfrlf.ii- 
tr^ lii>4 1 j nnli|i"iji1[r j'lLluns. I| ele-nins 
d’jid. 1 ti£iin.sc‘[(;d of elfetTwi*. Sn-d it pnl- 
veiH:il, I hr riEclfDnis a! thc crr.kr of 
i\y inuit be uadef i hjrivsf pretEarc, muF 
if iJir CTTit-rr uf IIh': fOEii tecjmOi a irw-lkii 


Fiiriii atji- laf Xlnswcll aid Xapaold sive 

the vi'ar of llic i-mc Eu-r jny V"'n jlprn 
rpl'ls^ ai jay aEHirre.t distimre, viL'i irrJl 
iccurto;.'. ttP Fornuii lili been TitrttofcTE 
putdlilwd for ealeulaELT.g' j.t urhit ilirnnio 
tl:± fojce tKCoiae: j. rKiJmcim. TO iTinnly 
ihl^ lad^ theEe Jp cltrivod .Ji a. paiM-r jii-ft 
pu'ctiilvil hy- the □'irti'j of Stindr.TiJjL eii- 
iJclril "'fl.e Cskblivoii of ilLr MaxhiHim 
Force IfervTem 'f ito IkraLlel, Coixial, C^r- 
+id1itf CtiTlp” P fdfifH'1* w.1il(h slrf* l^r 
eritic.'il itijEani'-e .is j iuiiplHiii ivE th^ rr.tia 
Sf ilK radii. Tfie IiIUt part od iK-r ii*|Xr 
Is d^h-nicrl lo ibe drLM- 1 o|'hrXAf pf mclhodj. 
for fjcilibflu^ the cikiiliJtFani- Tl'e Edf- 
iiheIri. ?Tr iPiidkJfr'il hr niin'cfit'il -tdirti-- 
I’irt ijid uhjeF. and th.r re'.T fpTiiL'b.E art 
■Iiewr Id sivt I'tii'llo in aarcrnitiit 'rriilh. 
IliDs p derliitd by mpro in.lirctt iid litpari- 
ruj. rsctlioi aS ifitlJfiOh'iEl-an. 


.i.11 

AUTOMATICALLY COJSTJigLHiD 

ELECTEfC OVER FOR TKSTx 
inO oHRAPNBL. 

Acnon^ the n.’^.n)' var.visE of 

ektlfifilT- rtaEtjiiilr hiTiE brB'Jirlit bpFtrc 
|IlP OiiIiIh, JiiiI Clip uf ibc: i^:-l biIt- eslLn^ 
a- tJ:is time, ira v-jew o( liit dS-nhiit nnjT 

■a^ig iiiiii^ij! llli' b-iJirB' n3cioo.E of Jiiia 

roiK. U an ouiemilc i .'ifrmoj.tiic coin 
ErolleiJi elpct-Fr ovc-ii. 

Thia ot'tn ii Eer tiav tn one oE Ihe Coy- 
emiTvnt b-ehiiIc Ft: riarcE;, Fijcib Edt the 
icitiiij; of J.irjpiir? jlielLv Jn ih; trlsiii 
oE U rlr fhellp i( ii bctc i.i^rv a aeni- 
oE l:;u l-«lirprihtiL E< 

DiainlakiEd coiidiu-:n:3(y for £E ooiiraL Tbn 
eanlTol of tcmpcrailjjrT: in zbliiord I 'j 
mean oE a compocn ijrp; of Cherr^itiT 
Tshiieii iiukeip acc trcahi ine Ek.vitli k I'le .-i'ii. 
On* eottiofl!. nc-^Ei: F| sarr fU bj- iThi tecHit- 
jFo.i iieoJier uf Ihir ikskr .;iii 1 ‘he rphe- 
is. ?iJpuEi:^ble b/ rKanc of a tnuma^er^LT 
'A'harl i'xiTTiil.i Hii.i^nlr '1ir Euse A ren- 
dtrscr tcroci the oenrKt poii:1i iwldt tf.e 

j:iei:i;^ :liij.i:i ii,k ^MrlH'^lljr 'viifiii^. 

TEw ovti it litjcd with a dn^ropripl thrF- 
m-nserET For rniJL-rtirs t1 e ct-iniieiit'jrE. Ec. 
ii ptio lilHd Tvitia 4 fnkiL hrnfi, cffl-noittd 
in Toralhl iciL'h the hea1:iw chHatia^ ecp 
sncinle ^liCr the -narrent is on ind off. 
0.1 b. eji::iBJCk'jE ette ior bourt 1 ?..^ lem- 
^KTaujrc of the osxb .did nor vary nKirp 
Ehort Of-C tlllE UinperlLiirt readk.R- 

ii alkj^n 3B ii; reoiarditi^ Hrfftiiiiine.tr 
j'.'Sf al.i^ [ill- ev(<! ill Uit H<ii^panyEi;Fr 
ilkiLfiit'-Olk 

The oven ii of OFpeeially rDcpped enn- 
itL.'iKlHiii iiiLHl Is. Elekig^iril [i: ivtlE-via ii1 kit'I 
UEL^e. Tbt bcothirf pfcMf-it lif it (ho Ti- 
■iii’wr lyin' ikseir ii I'l.i.lrir la iijev. je iI 
:f ra(i.d a1 



FkeBfe d-TEn .taEtaiidje KclI C4.r1ErE( 

girap>4l Teitkie bj' UL -Sv Oni-TrniTicntj 

EEeetiic ovene- bivt 'heMi fOrnl tq lie 
EUfiflijr (i-anr oiVt rmbod ob i:miiir I oF 
|bf rcrfcci boat distcibLlk-EL rti T>* 

iited Ear i number cf ^tpoEcsr. titfli as 
endnnclir;- bafein.-s roresi dryinc. rlO. 

















































TH£ ELECTRICAL EXPERIMENTER 


UT I'j 1^15 






llHj!r"'Tl lil«4rh Hiiltircr. 


niJ Manufl -iCrtll^, 


j:ii-:|illt LkctiH.ill^' EijiiJ.i|>riL itijlil Rpcrat- 
Ini; niC'Tii n a. wt'll-‘<iiiyu'i' l|ii|.|H!?,l r.lcJ 
'll ill'ill ii^ .\:i arfeiclc-t h: c'^i-' 

tiCf-raliiu; nr^ii rirv"- jiTniihiKl i'l llic iiiiw. 

AJi ilHr^- w:ij' I'Y-'i II I li-r -lU^iTh Vtllicl] -S'-J 

l^liSjiicc. in li^g-trlnin liifl (iI.'liihI. 

I'lf .Tri nil ■filiil fn-llliiil -|h'<i-.MIk .1 i- q'nll- 
i 5 la-.Ti 1 aliriil tl'T ■t1i;i''i' in 


Jiyj'ItlEMT klectric 

On; uf rill? :Lji|.i 1 'tf 3 irirti-. nj cSk- 

iri-iMi,- fih'btii ill Lik t^cccric 

"iC'bi. ►■(■pl'fiinn ikiu mji lUlli .'nji fif 

liam-niiT an I 'lirf Jr;II finj. Lite i-i^ 

'A:|!| lii-Mnljt :il 9 :l llU’C. 

Till!- l-n; o: lia.n"nHi;n Elia: i; _ri-i:k h'' oris 
rtJ ili« «lfclTfrj:1 ina"ii-i "^in- 


jilHbLrklly Jk\ei She fOln CtlDlirV [Tii't'Ai. 


|l■■|■JblJ^^ fi-'i t.rc:- 
lic-ii c r iiliiL’' OMni^'iEti 

41 -f iL.lllI H.'!- Hjl lllillll'l- 

li'Tr^hipiiirt r uich. 

Ii^'nler |:i.i.i.cr i; tl'c 
•nofi tfUcif nc jv;.il:Lb!t. 


'•.iiV'.-LAHii.'n ni Llowh in!ikr.-L for i^vlL-iijiL, 
l-VpItk- 1'»nni;Ti 7.rt b:iiia iii+Jd SEittK-SS- 
fi:!^A. 'L'lifjt ■'ijK'fAiri': wi tTif Ticisrii-.-jV-iiif 

i:>li.i:it<ir'n:aU'iCEiL''h.b'i.ii'HL aiiJ k a iiincl'- 

Lr<irc:l I iii'iik'iiiriic fw (hij- ■iLi: i-’ii 


Mffir bk:crif H*m»itr Mtlb^ 


ILMFMTNATED STEAT.^ CUETAI?C 
Gives wowdeefVL efpect at 

AT mci'T. 

Tlic IlLiiiiraliJii iiLK;Vi| 1 i i]ip 4 ¥n luiiTnyi 
rli^ r^-ii-'iik.'il I 1 ,' eETc.i ErGilu-:r:J nE iLl|!:llt 03 ' 
1 i^iiiKLlr ITij.'nLibaECiL dFr^a-n fairia'ii, af 
r ii!>T in. MijXi' i+i-THI oi a wrp 5 
!.■[ haTi'ftr-rl l!>- (-1 :E-;l('nt 4 , ll-t u'<fLE 

luj'i'lna litfi in' I'lc-rjic 

Ilf TT'fSifliJnc C. 

of Harvard. 

Tl-n-i 111 sL.dial IpiI ^vaj 
^isiClDvfi in n nr^ndvi'- 
fial ■jii Ji yr a.iplV tii- 
EiEIOh-. "TIm E'Aprrai:! of 
LcnEMijri'fl!.'' This 
tisfin a a-crvE'iJ 
:b: li.irtr iiiiiL» =‘"'' ‘i 
f-tialnr lli^-aier :ialTEn-n 
■rfllUi- tlin iliiri'ii-m 
IlHiL tjl'IC'd'LiE. 

'ivtrc Ikli;} at-ci'mlJi'il. 

Tiic +Ht!T tnCviEiLn- 
iiLi.-riT iva*- jdaniir'l mm 
■ lifJ: \ Ij-r’s ff-ik :luiE 
lli^ uillj ■l■•■■:l^ (In' 1 . 111 - 
lairi ifiiccL mi'M (k 
|I|.i 1 x¥j 1 , i| M-riJIinl, 

; yy Llic-eni|i. 4 ifii:('TiE 
4hr ri -b'frii 1 Viiiia n 
Ihp pi' hcjc-- 

viflS. niiibtralv In 41 
I'ivi'il Din.nuiiT, 

Ihf id^'iniiu lluiL Ail lIlc -fui 

j 3^iin 'Aii-s I^■al1ll^ :he_ BiTjiiiiMri tl 

Ed: 3 cr. Liii'ir pT :lhc Ct iriai 

04 .^ :iE HarTlMK], J., and : 1 , in 
hi l.'i'biJv^il I'.f i.sir m:' llumi^. :>!' 

v«rj; powL'jfit] TL-arrliligbL''-, itfictf'; p iir^c 
IiMidTE'i b'lf pijv.'^rrnl Emiib.^i'ril Id '"l '‘^idii 
uid oiliTf fiMirf £-4 of ^R'Clr^C IlKiii'lf'iari-Ois 
Lin^uoiAii in Ehrii mjh’iil'.jdc Lj Ipe icij.Jnp 

ELECTRICITY AHD Tl !3 SlTy. 

CEFfTURY DlifiTIST. 

El'^.'l.^jl:::l a|:para:.u; it L'ciii.; '.i:iha<d 
iBCCt rill I liiprc il.ij lo aid d.ij iiity 

^ih] parikulari^ *Un:>l iLTigDcn^ Iti 

1]it pdi'-l'itfiif'lli lififtv-'icb n i,<'pH-H«. ill up- 


:!>( 'j; Ei^ti!: iita and nl.''ii- Hii vkclrxiil nt'i- 
liratiji ;■ "ki-ln' 'i- juiavI ird nl !lu iliea.nirrt. 
nil ihc ikcliii'c u jl'ih ppcTa'l'iLij E.iK |klt 
'::i:nUr ■iia.'fiiie. TiiG is (ikJ .in- an aid i.i 
jinirltn ejiiraflcpn iccriEli. AH ifn.l- 

■ 11 ^, ^'ranfii^ 3 liail [^'"llldlli^, nar 1 II- Ii;^ Ii U 

rxTformcd b^' an -EilrtlrlCttly driyui dnil 
■n'i'L^ a ficxillr dliafI yijiLli 15 Ji-; 


cp hpip Ihc criH pii/ dc- 

b'iced. Spcciil f^rnriF of iLiirid.i.u re "icajch;- 
Ushlj' Isclp tlic lyjtfiKT to ir»im:ni 3 tiT 
i-'T-ii'i-aK I'titr cne nuiAiEra and bp brjrJ; 
wilh e:iSc ncil Jwrflj'. 


EKPLOITATIOH DE 

FTHI.AWn'S WATT^lRFATrLS. 

J'lic L'rli'pyrad film CLimiEniy lor 

'"t; ii'.iiii'%i!r>ii nf '^V+lhT |•‘^nl'^ In-- iiradi.'' 
D|ip 4 ii:al'jDT! tg the fim'crnec ei Vvlxir^r ter 
Lirriiiivi-wi nr ^x;i4'iil Lire naiiir ioayct rcHi ii 
Ihc ^fti'C'l'nlh pr ltpiihiala7|t^'. It i;; pro 
|HrrcMl III liiialril :i iLin* Il'Hi'.iI;i^ !> ill' i:iin 
Eink » liic oiliCr '4 vcJt;! ilvf 'UiAfiui, j a-f I'h 
fjvt ja. .v'drla '''17 dtii' n*1 iT caiiirii't, (if a 
hI-.'I'IIi ;"f > fwL .'jCCUTiJinK' In Ihif ca'tii- 
till'll'', an Ihi.- PiiilauiF 
]'Il'ilro:;rk'bliic EI(itcil% 
■lie Jhoi I'T hbiiEi'F H'i 
't'.iJW ciil'ic f«t per 

ni'i'.nnl, iiiiil l:.iii 1 ir iIl- 

ciCifd nhrpiifh feur 

Iil'.-H.njl-V T'H' [r.ij-ii-l 


It 'iri.CF-BEC'a ar r_ P'avvcr rlaac iy [ 7 r 4 j(- 
rLfnjPy tivifi'sfliLL', T:iiipl'a); :'si>iii Iyyi ctnlj 
En liie TTillJ njT hour tiid liepci'rdLni; upail- 
the riw df lueiinier na-iJ. TV riiniw.icut 
ii.'''-bs:i"wnl in 4 nb;iLI, 0 *rly the firj: ctii-; of 
the i;i >1 Tiavl'iH,' CO I'.- r'lii'-idrri'il 

Tai- Uj-S O'-ac oE lhc.« lEai^riCrt- ir 5 = vt? 
ik'itiiiirj'tt ccEinsti the I '^,1 10 I'm n-n■■?.'; 

iijchiini^ patict or u'i^Ol. 
Tbt ’or: nnt f 'tc i," 
She c-jiu 

binOi' r'ijrn th-c ti'iii iiF 
^peratio:! mak-rr ijl, 
iiic nd'.'aiilafcuL'F and 
tiDl gi-it 
■vb'hcrc ptif'irr.aric 'Itnfi 
baiie hrrrt'a'fcrft: ■U^i;ii- 
tll'L^ip liTit ,311 a larftc 
ilaav irf -naiFlf ivh.^rc 
ni II 11 n -lid n'Ot 
h'O.Li; !l LT'DJIOITIVbll [HI- 
inbLiM ail ai; dtiLih, 

-A. man v.-lCi L'li i-ld* 
tris hanrn'cr niSC !■- 
ni'FpeC'rd :e it:r alr-ni* 
ab iniel: 't'Orl't ns j-is 
int'l ^'O'lftiig 1 i^ liainl 
TTi> in ci.nly c'-ipia ll.■(. 
Ljr Elh.' iart thHC l "ii-n- 
li'iih a hamratT tLi'iv> 
iTP-ni -Jo lo '“^'i lihuA-iL ., 
Eil-iniile, vhilc Eke tkv- 
(li-j ihH-V stirilti' i'r.iii' 

EH'.'j lo IpUUk 

TluFt tkiCrit hscia'iiirri liat-r haiia .ylikj 
yaisid lliT C'RpveitiU 5 i;;'il iiigc an-d aor helnij' 
'.latJ S':ILi.'(''wifl.. 1 l}' h|, r-. 11 'iin .dlalij; 
3 v;i[chkiurds. |irL''.iiiiL' 1 it' Luhrl £j' 7 !t< 1 i':i 
;ji|jiim L'lliiiii^a, ■.yrinldlnr a.j''' 1 '’ll>*. tirr r^- 
■HiFf?. lire d'^OTi- etc. Ckae kipc coMlractcC 
:rlk r lie ^ri-ri[ --aAiiL^' 1 i]n.'iaijh rlie ua; 
03 tlivA- in k.kinjj gai ::ic nuxrt.ir t;. 

5 1 ' 1 . 4 'ni ?iiii'Jv' 'I'l iTfKiiiniri-iir, jjicitVi uf 

■•■usiiS llum I'l! Itfahifife np I eii^;rH'-l ciL 
ri.TiliJl'alloil-, .1 III ''l.kitiK''. PjIi'L llllIL 
ire them f"T 'In.r-'iiie n-il' rioiK''. i-Ct- iilant'; 

iiL'.il -ienlT'il r'Lh:i':'ii!< f'dr eh'iirnii'.: Hi-ah oS 

csrid'Kiisce [iili,»^ ]ii lapi'l 












Mighty *T3t(ani ' 'C;ur(iln IJJiirikax1i»l jt .V|eIII. II hrPVM Inf n ■(J'tMlEr tlrrilrC Curtrin. 
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THE ELECTRICAL EXPERIMENTLK 


m (:2N5TRUQT2R 


III it .TjtZZ3!ZZ!lCI-ir 





How to Hu lid a Dictaphone Desk Set 

liy [lomct VaiiderbEli 


T 


l*E iMliCl'OlJ-f »IHl:lb?lL LtJl.r ii. 

a. J.ii'i-cl'iS'S iii^Lr,iiiiciil. 
aii:t nj-HV iL'i-il-fi 

i,Jl 
L i|V 


iitjilr [^unberETor^b eIi< 

(.rf it^; lin;-in'.iiiL:i: » ^lilFcmiL tfiw' 
miTii:)iE^- iE-1i'rilhii^i'^ ill ilia: lliq l4^:cLli'<.^ 
and lTLilJiEii!!*:i^ briiwplii into 

... villi lie laiilv- viIul' iEiE-.II. 

I'Jne may eLcrmuriilaiv iiiili ni'-O'li'iir 
pin;i. Iij^' iurrvl^ giLi-tliij;; ibi* iijijhi'alE:^ 

It; ^ lH^abll:^ iliiLnr.n- cn 11 it iIupI: 
li'l: in ilii- uvi jl i'iiiji ii'.llhiiul lidding 
:hj Teeeiwe K' ili^ 

T tv lii.<i\ 111' VEiniiLiiM ri1| J.l 

ilKvtD ill Hk I. Tnjrt *i.*i1i-' vf-xi'l, 

SHkIt us. vgitr I.:i1i:i:'l . klIi- ii j lij. ; |lr.^ 

bu,: of whiclt is liolli.iiV^iJ ijiJi. i9 |liii 
ahs rinijiiijT kt^' an-f <■■ n a'ly I'nv lit 
infiLt-. It ilioiilrl tlv^ri Itv 

Eir s.'ir^.ri[. |Lq.;E^!nT_ ^ivillf^ ft.t lirndl 

iiniJi- <friWA il'fl p'.iri'Wtv, 

;ill| iii'^Vc ii vri] ■ii'.vr jfili TItv fr^THt 
v,'o:iiIl‘A I'itccjd ivtadc ai il:fiKti:i| in 
hi}.:. iii'l Mill' llic [ v-ii |;i:ilr'i _ art: 
lilajL'il ;hi; lianpii'inor ind^ 

■ iitiin'Ti.T iv i-'i Ilia 
.. ill i^lriilvd ri1 j'iy. E. Tlie 
iiij.iv iiii '.>!il vviilc!! rr* 

■,T':ili ihc n-iLH.I [ijil-. r'-niipi'i.T'l. 

.-.4jj Irt jJ.iLviL III n li.ilie nnJI ll.c 
.K>k iYijiIe- l>t^;L‘r_wi::i aSicri ii: U-rfi ici- 
- il 3i iiiE-jHiii r-i. 3iiicbis in rlEanic:cr. 

Tim i:«rv:i^'s :lii: af lIil- ijiai'lini;: ni; 

lll^ri'lij- Jt|v' |i <I viivniiE lllv .isiliviLv of till 
traiisirilEci'. Tl'e cniliin: cilj-i, C. i« i“iii!: n;" 

fri'rir 'a 4'■~..llL.^ u, ■■it loj I if.cilCj it! 

liaEnviff oii.-L ^i invlt |i*iy. V-vit ar- 

IrllVil iiilli .L N'li. I-: dr^ll tivl e'lif li?C cif 
;li 4 at Kiy. -1 (I’KtAS. Tlirsc- Ih^lv-t 

Ikv-j-±;li^lV llrLljc:!. 'LTlC ttfO iitci' oi' 

■iliL' E'V't C,. Fit'.ij-l Ilf vvsi'ily |i iralli'E 

VI ill| rni'li Hhilirr., 11 ths: opcraliijli ai 1h4 
I raiiMi'int? I? ^iiiiivl/ liiped l.ii>Oii titi'i 
‘niml. In ^rilrf 1'i t|iv l3tii it ii artvi^i'tlc 


iiiJ O. K. nil iIk IwSit) ill ilir rii j vi.il]l 
;i!'i.|] cirlion jalli i^tlOt ytai.itl rilnJiit the 
fb.f ai iJiv I'ltiid of l i,'nii| |itii.'i,i. .■■I t ij.iui 
ekvEfiviit i-upplv hau:t«r^. TIH' dicpi n^iti 


Tl 

iy h:. It- 

\ I siilr 
'III 



iL'itbon. t'Jii: n'iiii l-ic farL/ a-, tic nij.rc 
tivrl -ai' ibv l-nr : aiiJ jvillt laflli (it'lies kLii- 
itliJ III IWlit t itet fioin lilt Kk-pilO-'iti, 
rL’ii'i'tT'^tHin .':iii be euiVe ibaivU'tllii' hi'-il 
and Wy ioii-il'ncleil. 

I'll ■h \irsi II i-llh il tlli'.iliiaifv ilif 
tiri^t-ii-c li<il;Ji|:4f -pf Llir rcreiviT and, 
iibiyi 4 3ill. Inlili-it. II. iIit mvqi'.iLI: nETjt 
t.tt; LJisnTiilarr l+fflivminMH J jpi.Ti- 
c-irryini; cniit’i nt-in. 

[ht currt'i'l urrd i'5 fibhk’ i-lt'a'i'ji 
a 14^50 L'.■i^l^ vi'n'4 liv iii^.l In I'niuii.al 
the |wQ ii.ti-iiMis Uv^iber. V>«ir itf lloi^-i 
^ r&.'E ijian Xn M 11 ft fl n-iit' ivill 
ro. L'or i iLisime; oF jO fet: vst- Kn. 
|i.i vvire; ■'■.■r ^ i.'isl;nt'f cii EF'Q frel uve 
>:o. t'l -ffir*! tor 4 clwtnBM- oF ?f(i feet 
Lll^' Mo. J2 n-ir^. ■ 


A '’KID CHASttF’' FOR 

WACOM TArL.BOAai>!i. 
-■or IrijtHj ikn'tfJi and oiTictj- wh'i 
jiir niifU ?j' fliil-lE^n }LC'J..iii; 

riili;* on laiLbivai'ilt. tl'i ttiLluviiii ; 
ju. Inn III- viill he :oaiid clK;jivi<iii: m the 
]iiret'C'iL:lon of this ilaii^itviui niiiMifcr 
A I lh4L Is i4ii.iir>:d ii a I111.AII ICtr.r': 


coil StivfniE lif-iiiela or jimiti'f -vEiiit. 


bole ij. llieb 
cc'srsc- iT’^h 





. tl. t:Mvrti.'En Dl iJICrjrt'itp'K' .Sf-U 


l-'i bp'-* it liiriKid in a fcltiti TIi? Ii'jir-.ii 1 
IhjIu inr fihteiL it ■■ n.' w drilled. 

n i^'o. Id ilrill. 111 .I dtfn tonr.c ini'lie<l jcjI- 
'.vjs ■> [j:iuici: IjHj ib WtiLIc iHrll lotC 
ail ?■-?? litas.: sertw Ii iiufttcd jri the 
■V7a.y It flEr7ii jf^iviE-tl 1 li L"-m._ Tliij. fiiiiitii^r 
It -4 nl>C^:iL il' 'Jic nml a eii- 

ItOil rlisjjiia^tr; ;iljcn1 ■f ii ■<, ^-viib j iFaocI 
nF liii-l-iil inff-Uni; on !liv dipe''hi'a^m fii 
rrd'ft tO-JTi)i1:tcos;1a<T Test iIt i-lrp'iiSl I54W 
(I'un r'h: Clip JciS not l.nac!! lln i;lF4F''ir?.Fr-'^ 


IhfqtlL* 44 DJ:ljphi9np L^ri^ 

I. 1 .v: iLiL^Foi] i> cuniieeEeJ to 4 I’a'i'biiK 

4) i'fPieteil ill J'lif. -I, Th-t trsiiimiikT :i 
aOii- Ie-aiciI bj conrccLlnu a 
4civ(T' im jfrKS vfj.h a laiEcrj-i 

ATlrr r;:iiijicticia aaJ le:l of liic 
iritlJr iC 4ii4Ui1J b* placed ba-dt of o<r oF 
]|||' Finli-. -in lIiC fC'Cii; wcorl piece aj d ^ 
curtly fjtMtt.cJ liy lii-taiia oJ x L-aj=s i np 
ac y ill .i.'ili alcoi Tli^ 

covrH\l -rtinlly iviib sr 

Airrrii . 

The reeeib'er ii oF lilt rfatfl'- fsiw pilMnv 

uihl si'vLi iiF []».■ lii-iA ic^isLaocc t}.|iti A "i-'f 

ohrn, tt-H-ivitr IS chraiacd Aril tlUt pvrti'i.iii'tii 
J111I I'lii'liii-iiiajiiiH veriovsd. 'J'l.e coil 14 
TV-jtiiunJ 'i-LlI: I'iSfl f-C-rt of A" o.'ll (I vr iini.'1'.-i' 
■". irv: a nl L K-q rtp1»(Cii .11 'll'c cue (r.(li-iiii 
tin jlcrn-.liifnt mnsfiicT- Tl't ooniKelVmi. SF 
Ibn foil nrr rnulc in ll:-r Wm'C liu-nrcr r.i 
ihfl f.Tf/iLos 4.iniiiB:i. Afttr thl-? Kh bc-^ 
rlwe- il i-E pEirvil bahind llic ic-iond link in 
lUf h TirE fniiil a-ld. FniEvnycI n (hf triivf 
nSr as Eht Emnjnvillar. A mrccil ij |jti: 
oi-cr it, it- ilhtEEHtHl in I'iit. 1. 

Tic r'n-ilnii kty, of " loublu ccii'i:4i'“ 
!■ :th Ltlll'nn, n-'h I'k 3■^ Iiii.lIet! la l1lEt lovicE 
hoK, asn he iiasla in ai:v fcrm anil tiii fa"- 
ibw rtMcri"d: '"i b iir'i-i. ..ai j, A biiioMr 
j-Pi* tlllinif il (ilarec; on l iv Ln+lilc boot of 
ibe C»3 'l as ivUcitwI iti l■’iK. '2. abl 
4 U-pmit indl?!: F-jt tli: cirCnil i« iwcirikd 
oil tbs frcjriL. 41 ic-i. 

Tif 6 ^1utlircJl tlis cwitirt1'i'?n* fcir Iwo 
rc:i nf appiraliif. Saic-ril iif Jbr-^ 'vutliti 
till bt 4iietts4ii|I> ii'cd -in yi'isiit iF tff- 

J. 'ircEl. Tlitto ri> four i1r_v I'vl'v aic .isuall’’ 
inlfiiiKTl for (1th ^1^lt■in^ C-n W to ffiPl 
airciiitc. 

IfiiM-. ititli Ibi; oborc niipirjui^ enm- 
ji1t:^dj .plott dx- iiTiEclr and |IE■^'■■': "Ih- pinFE 


■a1^ 


l .y-vliKt Willi biiitrii'v aii;l cijf;1ti>3:'iii,: 
jv.-iSlii wlueli ii'*v be irffiiiic'l "ii 'liv 
It-cL .jf Ear iiinfti') c'lf 9cc<t ol 1J|- 
T' 4 'j> liiftt-tfiisipn 'i ill's air tef- 


eIiuij; ihc -^rint 01 lI'S M.ifiii, -hS J 
mVil ■;! indints in jtxi Tli -TImc dire is 
jiii'Hil ill dll' Ivir.c* of Ilk Wi:!-hoard or 
F-ii'.|ily tErce: t> a itvl'aL sLiip -I \ ■jt.'uCvI 
iofIjI iiTrii i' |.il?iiSi| aei’criii ixirt ^t ^nil 



S;^l; SeI 


En 


Keep ChlUrill UH wiifr^ 7*M- 

K'KI nil-4 

,hl.: ii point'll td the lil!;h,-Jiai-sii.Hi 
;hriTi^h eIh* ^.i|iji:n lIi cliti ii 'Mf sT:-:KIi- 
:|i-j;i4cti 

wIiC^ l^'ij ^T^iiniriLl jui^ rider rtioiii'^a 
I'lc ta:i-CwnTi| She ilr-^cr :hrt>^ In l1iC 
cii'l^^h 3Lii:l Ilii7 |ik jlirn'^'S 

l-rraiiLiiriKi. Cpntri T FL 






















































































































































THE ELECTRICAL EXPERIMENTER 


NovcjiilL^rp 


.W-1 


Construction of an Inductive Tuner 


Ctupltffi AdJusiTiirnt. 

TIt tlf’if cl elds uni^uz 

ciTirrcl [h^-Tuti ill Fan 3^. On Cie u.'d: 
■tiAfi ^itJ! 'Pi: hillldk ii fa.j(ta 3 ii i jgu^ire 
b-Titta-Jnsi'^u iJ ib-pi^ u 3 i[.iLiT« rzd. Tp 
jurb'r ir L:l!Crl£rilt^ Ynt|) ;}ig 

it kj. bx<i PLi. The tsdi 'vb'h.ic^ 

L rDLirtil ldLc EC''rj|i' ihrooiFrii it 

fatptlcL to the iTiaJl of itie- har.iJIe. Whtn 
llic [rtjtnjtnf[*.1 ip tjitrnbkd u cod! iicl4 



l^i£'. j. IbiAlk «1 FlIndMj! P-ntit. 

lEgbliv Ijj‘ jcr«r rft: cn :hie eiid ^^i i!i( 

iW-SinJafv ill (It? {see .-iff- aj. 

^^5. -(hf Jujndljj Ff. "prnfi the Kif 

ptiiica ki or OTit oj L-k tulit. Ltr-sajic ijie 

T-od 3T [hr 131,1 " "St ^^ a s-iraifllic 

li.'H'p iiT|lil-3 'ht fiui-ijee: iniitle l}i£ orinuc-r 
k-r^i iIki bL‘i't>:jir 3 ii,F i^iiPii' (Lr.itii^. Oil sll 
IKh: tKcre ts no eiirTgi.t pir> 

jEcJ ii; l.liib' 4-J]!L.Einieii1. 

Uiadir.R Fpa.t|. 

I^efcciJii,^ Lib FTi;. 7 , rtjtpi' Sjuiciri^ 

aLt coTT.poped cif four rar:!: j, a 

hanLl rii'o 1 :cr IiiipI it<^ k r.ui iiiiirl ■■ ilii'-nili- 
biit. Tcc lijsliini;? rntii Jp 1 L:i(jsil 1 y 1 ,!ic 


Py MilcOA B+ Sleiipyr 

Paer |[—(CoisLloifoEi} 

Coki Cr'tEcf PLEcei 
Fia. U gives liif li-K of tliit* 

'[proing; [pi'ip Op. Ijiffr iJii -i-jncJi ]:ok itt 
(Itr cer.ttr F.rKf llltn earn tKtni oa 4 
‘ui^Modicii f;iiT |ilcir nlkidb fiii e. 

]; 11 |e mandrtl hi lot liplnLy ia 
lJ,c 5 i(- 1 e- ff the lidi* is ii'M -Hi" 

Kit' ii tht 

pictiM Ttf Ffscnilarj- vrill :npI 
iC i;DnjCciitnt triiil th* prinujib". 

TpJ« (Ai hiEt. Ai tT tlirU 
]i;kirr ar.i| mbhing : 1 . 

Ea^iicii k LSI th< IcEt'bar.il 4 iv! 

□f llic frinljjr [uF-t stitli 
s;ro(i 5 T fihie. lO lit Ft: 

libt- Einx the end c: t 1 i< tube 
moil be at ripjltt nnglei 'oiti: 
hs. aj.t. 

fiLtln^ -UkIi EXi:- 
ondaty taj- nniist te (i‘lri 1 switi: 
jo-tt r.ibhrr I'jbuig -to lasulaie 
sfiil firC'Wfli ll jnMH niUiinjf. 

'kVliET.. tail 19 ddltb pulE «IE ttl^f 
taiJtf vfOt j 1 1 'nd le(^>taTld Otld 
Of llic coi[ and hiaij liiern tp' 

Joitli i'lrtrf illda 
ffom ib.c toil. Lt;iT{; ‘vt<y tir 
iJi«f incb.fj *[ [iiu ■:^r.nJ ne 
s-ljine oa llie tip'.E. Is (D), 
lKtu.'t!ea t 1 ie ±lit pai tlit eiiT: 1 cr, 
make a .o:i;:]L br.le, ,'LLm liijs; 
eno-.tg-li tfl; pull th^ IsPlf tflCi 
of Uk b.Dllilq; sliil^ 'f'llPHiiLt.li h . 


ele ij jiJlE Ip-H ia';£id 1 in rar;iiJ .1 




Sbi-:.}! ^E'll!. ia ikL*- ciiek jutl 3 C' tiiiieo. 
tf.lfj :iiT ’wtHMi itrsuhl BK ctik-tcriuni 
jajt tsioiigh IS rusV-O ttft-nr kSudt f-ttfb- 



.iliTpqiic^EiTt fli PtarrOi-Ti' <-.iMrilaE; Iprifp mul Kq.,iU, 


Stfr Itcnd I 


th# tapE Tiliwt liiij* ME bouad. Jiud [Sil] 
:b? tniJi iiul ■rtf llip r'B'lit end cf (he iiiljif. 


r 

1 

- kT7 

-^7 


-S' 


m- 



/ ¥ ^ 


0 


Fl)|‘ is Erhl IPIK 
E jlldi-IC VL'UI rVinhp 


ielw In I he mo: I I til 

fh^-bl flllrll, Th^ C'JIIIIciJLLlILE olh tild inilud 

skpiild trt atalJv Eoldertrt to-l-ic Bildir 
of tJie serc^' Eiea- 1 . Tlnsi rlir ;itj: Jie 
scTCW-ld lijJlirlp on the Ki|£d:''tis^ Oditiid'C 


3^-Ie- n- Enllili l.aT-'l'idE Irr ]nd:K'L|L'r CoiTkf- 

CNiir.tfliMit are clfimbid 
IkBinbi^trtru'i. 'Tfiit miLkea i seac. a-itd leiA-s 
jlndi^j: -poii. 


M KKTfnijM'y %(||L 

;vii-;n cB> JA j'lL.-rif f.:i fallen thd 

bnllKljiig co^ tTirca^ ikc Ihtk hole, 9C tha? 
Sne iapi 'u;i]l ^'le lirljl 'll ml}' Fc* tiio vE coden 
ti'ii.r. Tiiij k 14 -nE-^i-ts? tiieir hncckiaj -ijit 
(rofn bt^dint Fbl'Ii Ectil riiTlF! as -.he 

ary k sncvcil, I'liz taps 
sluTidd (pnir at the lop or 

tiW oi]. At the ^ttrtnt of 
<nj f^Elen t. link fcritj 
pi^C' r\ tiut o'ilt blliCr lie- 
twefii -['If (;L;idcg iasid; Iht 
prirTary. Th.l iih ilif jiltrf 
fCj. iht tajiji inta 

liirrr rip' fea't >i:iidki t-e po 
throiich Ihc We in Ikc calil 
pp'ei'. T"'int if aJL ■^^ert is 
ts d; '^ith the ■coils at 

■jB-f Per|(. 

CRllinbt -Frofvt. 

_ Fij, S sfL'CE l2i0 dinifa-- 
aiotlJ for the froai treat 
rnLTit ba UEod ia ]a>fi ';7 
out tix t>?te* for a-jriitli 
poiBcr. Alnsys nTiks -a Ctnt 
vAtli 1 ocnicr iioiiili fiiei, 
(wherv.'kc' iht -drill point 
■vnl] raa ovsij ilic' ■ il^iTf. 
Tlicy ffiHjld t>c -OTilt 

vtJiIi a [vFt psf s1ia flT-lipiillKl 
dliidOr^ First make -ii pj?-- 
by uie c'le I.3-I indnt in -liiaTneier. Then, Ly *x- 

perimeatiop. the iislanCt eiti be 

for.ii'l CD &t-pante tSio liolot If the cir- 



Idyi-ig P'l.ilt ma-li' ’fHiT I-Tj’ rpupliiig 

haj'.dle, scare ib: bard Tulihtr urjtil tb-« 
div'-dirs. ThiT. wFlli a irry tiir lini'l' ^|l 
ir; the seraltlie; u-i:h v.'bilfl flint- -his 
TTO-VinE th; ■frak slioid ir-il iHrarlji', 
Canneotm:!; tlic T-mJkw 
W hec ill* f-YiSrlirt *tr a'I f-^-.lrJirJ lo 
tt.4 irotf.l It is timj to C5a-kCt it-e tf-pS- 
Ity a'I rneani: tiw li'tis fiib ihl-^ Tlir li^b; 

slao C3II be Cb'la'iri«d freni Cbapp-E-T-prlvitrL 

As earli [■iif p-iih.*, '■- jiuliVroij to IliC ui-T. 
it ir adsinFlo 10 gt: ''SiJ' fjft polder 

r^hifli din hr melkd V Ihe titbit of t 
maieb There fiW Jf*'pr5.1 kiuitf oa the 
mriTlcct. StflTt It the left of the Wiil '■vLl!: 
the emfa-nsnsr liK, OThdrwsEe ypi; wnF 
get iatf' ■'.rcual-L Lut'OlE llic ItpO a licilf 
(orjer Ihan [e ht'«!W-ry tc rMPh fr-am the 
coil ta tlie avi'hfh. l>o nrl libite oiiv bJiunces 
cn Siidini, ishtll Pill tliC soilt in ti e 
cr.iE. Uicf the Up-j Brt tOD Jliori. Si p a 
piece st riatibET 1ti1.iipia % t l an inch 
iTiort-ir fhan the 1ip Olftf iUo n'itCE- Th[^ 
BoUtr oa I'le hius- 11 ■is lO lry ll'ii 

5 «i ri tt'Siciis fltco ol ’'iiic, ^or ^■^- 
■nillin; nay Pu ■aieinPEcLcd. Wjeu llie 
^snpEcisatcT c-tliactlionB B'tO itiodo (c-et 
(■£) in|r.. -I) till it.c ■male to iLc dtk'cr liipsv 



llK> 1 s-Li(i hr CMjphr. 


piaid'iif unii llir tap -'-r.-iii: llif p^vrat}: 

lIzriL UCLCil Ll ES tllE top ■‘Tiicb P 3 i|t 1 0 ^ 
EP c lary;!' -rini'lLt- Trip Oimpilpl Isl piidtf lartlil 
Ihe lost Dcic is CoaT:eetEJ tO tile lbl-ri 4 Ciat 1 : 
pi'i'nt TeEt the fTtif laiili a tui^nirr aivJ 
D^Ett-Ey 10 Ee^: that 1 b< vrimliitg' L LiJE rifillt. 
Dih IWit. trine'I tbr -crt-'^iilapy lafiE. 1111111 iJie 

wili anc fai-itKtij ia ;Jic «'m. 
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THE ELECTRICAL EXPERIMENTER 


3o5 


Fi^tcnldg the C 41 ]|. 

KiW, tKc Cat* as Jiflt KSCthfr, ex- 

Cnil Lb*' Uip O-OOh 5(. Fics. ^ aat; 3,ji I 0 Mc 
where to lti1«l thi [lw!t tulK-. rlfSH Si f 
lilt iiri:u=irj, ^ccSlllJa^y iihd fmall c*! ;^c» 
(Dr Fie, it* lU.'bc, P.Llh alne mils iii 

"he L'i'n.irr, Drj rot tit ftcnt oja 

>'tL SprtBd fflJJ fi5ise thialx !;>c tii- 
iniTj- ti'it iiit-M ifh' ihc piciC (.yj-- F-iW 
ihtm tciiT:tC iJit c=sEj cs1t- 

Piatirig (Ik JiilalKtt iliown cr tlm nlrni*’- 
blji, {Jtitfllj-p IwrorE the aliif 
fftch (W lliftt M-rtwi he [hi fr-dnt— 
■erwnirli to Jisld it ill ppEatiof.- Tlh* tK= 
rot whirl: Lr IS fio llit-jush- iTit ifrcv? elf's 
X cn ibe end OF ll’e WCO^idJi)- »im 1 Pnt ft 
ilircvati (Fic iTihe i.\ Itie COUplitf iii;lilt- 


«:iftpJtJc.K '.he soarji ?E th* huarW CM 
ot'Jer oi* tilt Ulpi eAfi he: iletermincd. The 
tapper 5 lia_p EfOffl; (ho tjrir.g of the !«* 
ttidaT/ iwllrli RreT in llie rslhr: hiTidriij 
Tbe^ttrFp from [jw it (he 

prinn3j)i' lU'Ltch and a Jttlp aoJiltatd to :hc 
tPtiUitt pE ^ht' eomjitriFttar is t1i= baad* 
aiii iii:e-M at the l±]t oF tht csm, TIui; com- 
■pfiuMtr COatItCEloiS inu4.L juppc-Tlfd tO 
aEiMt :L ivjl] iidl b;itrj'etc u'fl'a '.it nc-rc- 
■fliM:< of Ihs contact. 

F'i^u IL Etie car.rttlkiiE iit lie 

Tetbli'ici; eireuiL 

(Not*.—T h-s publishrr* itjH be oJeaied 
to ftrilLlh iht JlJint* frt the majiufittuftrS 
tuf-p^vulg N'tf. J3j l-l, JTj rFl tin rv.Tliil aif 
‘ts.i:i],i Itli teittr iHPitjaac-.—'Ec.J 


iileiil FJir. -3). II the tube and lercw 
c}'es 1 I 4 nai Ike iip> JietFtelly laini lilt jprJ- 
iiijLry or flete tD) u.nd.1 are in alacH- 
mtB!, aberirLfc the puide wni: hirij a^a-oic 
llie wiKiJtii in Ihe pTrnuri. Read 

itcse dFrctLioiia _cweftij1>' before EtifinjH' 
ing Iri ]iiaL Ll:e rtuL^ aB; af jOu do hOE kdiMf 
fill': iirl'er.E rg do iekitiUBil s'tit t^n.lE Tnifk-t 
f-aJ W.irL r:r il, The jsfondar^ larjt max 
haw he jeked. the -ftiiijnORTy aJL 

the way :a-'i'lc iIit |ir;in^r>. Thru fiiii the 
larder lhe ]i>ng Eld-rit-a pTOvFdtd for 
their ii:p;Hiirar a'ltl a:p ha ibe s'AaLtli fnaiiaLii. 
Tlitfe, tKij imiit be s^de'td. Do hoe fa'' 
KcLk lienn-Ltc, Ihit ih± ^/E'rrciid' er:i[ ^rei 
|g cme of Lha ^Ltlding pel's on thd ngjit 
side of Ehe t-iif. ]f itlC tiip' hccisme misied 
(«E Ehrrarv sriift j 'tuiwri,' hJ huaser, Ifj 


Im dF Lira---'----" .-.---fc--i ""i- 

i. Ji-fedii 4f C«f< -- 

1 . Tg^ ■dll'i ... 

•d. ItotigBI 4 F fj'k' . . ..j a I d h I ■ I I an ■ I ■ I-a-■ •■ ■ 

{•, C'f r_1. a . . 1 J I a LU p I a p I - • p--^4 j 

r. ?^rr^ 'vr taie . 7 ,1 ri r -.^ > 

t. tlEir^i'A fjrllr^'iL I. - p, ■ .7 - . - - j bj - I j r I - I 7 p-- 
f. Rullc-j [Tfl. fOi ... 

(L Hiapt'sc-pahl , p f7 ■ f7 7 , - , - p- - — -i-ipi 

Itn JlixJ' b[ jgifc l.7dPIPPIBIPI7FIIP,- 

l]p |I|fH iharrh-ecTT^a. ... ■■ ■ 

I'll li'iEtber LaihiDa-far bimtifxrtX'iitiiipi. 

la. rrlrfsrv "x'.'p. p.b...7p 

n, STTiOi'tary_ mre, p, ■■ - p, p. 

'Wr-ui-rii |Bm F-k" pi ii adLT ■ ■ ■ ■ p , p , p -7 - ^ ■ 

ie. Wuilr^ i'-tr iEr.-EO^erf ■, l■l7■7■■ — >-■ 

It. WiwJiti piciie ifl iiccn.-ftiil-. .. 7 

16. Tule EiW IStfnifriTf bQ iJ.ii ... 

IS. iV-ieSEii tiesr i? Fwppjrf tcM. '7. 

et, nji.lcn LS hat* lasenlaxp difm tarf Irif. 

S]. Ih-CEt Bn iliiT le ihf {Xilln.. ,. 

•Ki, eai' .. 

e.l. Arrr'i'-rifni F-jc cnu|Jinr ijpp b ■ ■ , ■ ■ , r , ■ ■ 7 -p-- 

Ji. EtbfM iifixh' a-iF^ibli j, 7 p,- 

■fi " " rtnLr^ B.BiiiBiBiBiip 

fi “ " ... 

SIb “ “ (*nl*ct I^r+W... 

6j 4 “ r^-DibCL [!i^«... B.-B-. 

pa " " i7r7vi,ri7r77i:--pp7-7-- 

ei.L T'rimiiVT err'Rrh . bj - , . , ■ u ■ , ■ rp p , ■ ■ 7 p P 7 P 7 . 

Al.. ' , C:Bl1.hLa ■ a BJ ■ j j B ■ ■ I ■ I 7 P7 7 *7 P7- 

31 tiAiiAFi ... 

Sfli " ■' tt-nhoi plAif. .. . 

3L -CBBTEShhLBT.^ LABiLb --- - BP B BJ BJ B ■ ■ 

33, Canp^naobet red b 7 p, 7 p ■ 7 , ■-■ P7 n ■-■■ 

in, Jlarri n:bbi'iB^s-tie r>d. .bp. ibibibbi7i ibi7p-p,-- 

aB 7 . irrjii |,rnLrA iBbaJar au..,-ijBiBBi iBi7pi7P7- 

rBpb'hf jri- jIvTP . - . . - . - - . - . . . - .7 - I p b I b I j - I ■ , 7 bp b 

3A, rbDpfbFaUT nHITKtS ... 

4iL ri)Bpe3(iL«r r-.>riujBT iiiplap7p,-,7p,. bp, 

4|p CpapeBliM^ i^iEi:ll pwirlSi . 1 , . r ,, 1 P7 7-1 7 p-7 j - -7B 
4P- llnrd natber 'ppDcr far bLnrVB iip, P 7 ■,-, 7 -— ■ 

ifg. Fvcrril^ far rclhr^ pkt< bi.i.i.i 1 . 777 , 7177 , 77 .. 

p BE far No. a,!-BI-I-BIB. .IBIBII-' 

ts. 'tVilHlL p]l" 1 l iar priri3i-r anil urrn'iib'idi. .. . . . . bp . . 

Ifl. !i.cra-<e tre lU'irlt pnlriH. ....,.. 

IT. Iji^i fw ■T'lir'ii pr'mi,',...BP..... 

(.il Hanr'lefir ruji-lia^ j Ij .M.iieal, b , . p , p p. p, p,. p. - r-- 

4(l i'DlDier thr hHndle ,...... b ...... ... b ,. p. p,., 

Ml trjt.'e rJfte p,,.4.-p,-p--,-...pb,pbibi 

GIb 'VVeaKEr fae B+iIrr piate...... 

li. tlj'Bibir f-ie eiiUtre pMt tpr.nj. 

^QnlrB LvitTq [qf Etblfa pi^xE ... — .. 

FiaoBEp rv 6 far iSEB‘;rr pErf.r. p p . ...pppp.p, 

nS- lia-rril tub* Ew Eih rliet MipT'AirW'p ., p, p B,. .. 

tA, lEa'irfl Tivi frr ETmifunz ajijuib:a=ill____, i.lp, 

dtp riiir fM erjppllrv MJeKirtiit . b..,., 

S'e. FlijB.I V trU E_ bibpibipibi i--b-ip,-pi--7-i-.p, 

EflL FtxDn^BET vise p ■ p b ■ p , p , . ■ . . p , p ■ . > . . -...... 

3 ^ Fa^dirr -ta.iK-R.'p b,, ..ipipp.p. .. . 

flil. £.1 rip-fir fbnnetlijini.... 

4SL IbxffKBi. iae ivibadarj/lirs , .,, .iipip.ip, 

" 'M^n^ ire r'li'l rl BrtlElr% 
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LIST OF PARTE, 

irEsnEil. .liir. _ nrraiii, 

TTtiiJ luh'iir. IW,*'j tii'x ASpp.p. T'el il. 

Malelarav. Tu" k 1H* h h’. .. Wie3.ie *n i pr.liib. 

JFrtoftny. .. Wioiir im pcJnh. 

\l-bii)t [f ba. cir K iJ('H .. ^ 

JlekpitaiDi. 111“ H tij“ * K'".. Fhd lE ±hfl |a-fl.|i>. 

liEiLl. A 3E If'dlfenKHr.p.. Kr-Eofl IiemI 

iiixEE. 11 “ t ^"’ailAiV'it:.. rlri litojih 

n-iiiiL ' ji" fani:. . . 7-7 KEunJ lerd- 

Bum, S“ia }f i!i*i*titr...B. . PsEil ftHh eiiit7- 

liittk. ff" liMif. fi“ J;i.irxier.. jiiliEt. Adual Hgai- 

JI-H^ntba-p A" Isrr. Ifr" E|-».irpEhET..pB. toJait. 

(.'RrflbMrt. iji ■ t L d-i fl'' 6- -d.. 

CretUKLrd. *((”' M ! b, €t. 1 !i' i. ■!. 

t^lHbsiBT. |1 :e!i x dilTBrrr,-.,.. .raid le. 

tin-ilB rix-r 'J- rbi-k t i^'' rftl'fcrnr. 

WlilPifB#. A" Ihlrlf X JLje- diNUrixr. .. ., . altd^r, 

rra-ir. Oil" Ions s j; p. -d. }*■■ >. J,- ■ b. 

iVbilcjfxe. A“ aki A IT' .hi-qtna. b. . SheSlaft 

WbllTliur. JM' 1 fr" 1. A^.p-p.p.. 

pr>ii- IcBK * A BhiLh.pp.. 

Jln«p^ it* . .. IB.PBPP, .B.B.PB... ..... Tilt bn.I. 

Ft'JJJ, «**»'«--... .,..B.B.....BBP. 

fFiBd rublar Ji" K ¥" eenrwnr,.,..,. PcJ ii. Kaur, C-ltF- 

B'iHt. J" JC" flFiirarfr,., ,p,,. ,p,.,.p fliljl. 

L.irfL A' X A“ T Nn. ?Fi TL Si. l3 kkfttrK', 

llEllE. y"- a ?'1fl T. ..pp.pp ItEEDfl lt«J. 

flplkk A" ^ I’i" flianUre.ppp. 

Jl.akJ. I" r: W I jBi“...B4..p. 

Iliad n'thBA H" a r" .|nmir*r- - ,. b . p.. .. b . .b 

I1-:b:IL 1A" * A“ >. KA W Jt *,..... Tift* rMdmrun, 

Bnii. * a-M T .. . feExnl ftr+ 

ainii. A- J!'Bje'"-... DH'’?- 

n?rri rEh^a-T. JtT * iitirnri4ei.,.Bpp . D, . . p- 

nn-H. I M:"" HErTii>-#r. .. . __ b..... It. Stln I*t3r .if If. 

Hum rhL'xEFB Itl" f- M' * J' J" L .i . .7.. P Fii dlhlly -n flrfc o£ A* Kb 

B.jki. iti"' A |f“ dibinEier....p.p. l:^!lJ:al. 

'll laii. E R ff ^ '^Ap*' ibkbi. pp BIB 1 ■ p 1 7 p 

Icrzpi. K h' z^'q. ^il H. Tt-TEEI ilblL BE-IH eI 

[iris*- Vp"' ihlEtE M t 31 T.. 

tlpiFP, p: M-12 "h.., lerifBj Je.-il HErrRi, 

HzrJ ii-l-itr xl'St ... FVI.jFi, 

Ihiaa. W^jft-WT.... hk-Tofl lefl. 

Jiiilrt. rt" K A" a;i.Ti:lErB...,.. ... p, p, ... 

I'lapt. 71“ a- J EBjcla.. 11.p 1 IB, I, IB PV'l.ih. EFb e A d«Pi S -5^ 1. 

]l71k|7 A"' » S-i* T. .p . . .. p.. .. p . .. 7 . . Bcl »r Ipail. 

tk*Srf. SmiEkrE liw. A' M:..7 b.. 

Hut] ETitbe^ 3 53" tUmtiax K M-7.. F\J'E- -knmlqdz.t 

ItnasL i',“ H a" tjBirn+i*-. riJiifK 

IlizEO. tT«“ flllT+l+r.. 

I.IZLZ X fi“ r . 11. SS i. iliPBip. IB rpizai 

ISriEt r X M. X Vpi“-.117 7PB.PB.B.BB 

B'lriL eyj" X h' « u. d-. A I*- i- il-- n>1rr, 

PrauB Einh A- Ifl...... .. 

lirHOv V' ",'' !S' I- '^■■■'. 

3ipa.kp. 7^ z Jt iliDAELcr...., jruJuh. 

^ri«. .. : .. 

ffg, 5{ Jt J.... T^ h e 

L’apput. u? K A .... s-Ht 

Sc M fn‘Av^. h ■'I' • I a a a p I - a q p I pa a p I ^ I ^ - 

Cnp?^!-- r<“ X ?t" H .nfLl-i laia.pai lai ...- 

niXpE. EcuL diukPB .iBiaiipipa 


HINTS TO THE AHATEUR. 

Te If iiiJwJ M:i|irL«r:iij m1ba1 1 ubeellh iiF' 
Ckcliira.! iTtSttna] J 3 i ihe tMitrimcnEer 
my hi' faniid iiTiiiaii'l lelriilH-nr rEtlurc^ 

kt.iE cictirid st»p 4 esid kdriues. .Mdltrinl 
sndl IS iroTerra.i'i itirliY mii/iielsi, ware 
jUpitlLT 'jtcJ di.x JaElfriei *ra1 siijmy cthlrti 
wbkh will delr^ht ll c i‘ictiri‘iirii-ii:i*r willa a 
fiyriitivbiE fl.itEiiic.r fsctltribO'lik'p fltiy Olltil 

ho obtt.ined fiii-r IbL' iikifiij. 

Ifl Cdt injtanss n n-iieleis pniilcnr rfi- 
tfived a. eotritleEh Itfid -set snd purn^gh wire 
fne pIQ ntTLzl ill Ehii way, T'llik I ll-lVO MLt'd 
wJtli sifW'Kf 'for six mtiiEhi^ ott tr.y t-hstlt 
jMfV^II ftf, iIf^' haHcri« which were di:- 
rirx;*.! from an auttirobirf. .A Na. S B. 
^ Ji, (OV'erfd lide wire, 'w'bith ;1iJ tKtn 


ihriftiiTa 3E a power hhnw- ws^t jcillied 
fgr insilciTij a itadilj Titlix. Ttn inaHkt.Diil 
iTi;: removed h}' luirimera^ig cn E;, -dnuiluj 
it to FtpJtrit-; Ebo wire, Cr It OMifd IK 
twr-ifd cfF. 

The ccnler hintllns; pcJtJ of "tc-lii-mlii l. 
ttfx eellg tna^ 1j[t «(td for tics qh iJoo« 
r.i.upjer, aLlcr lieinj tlcertCif Vy pldling' id 
fl. RnCulinn dI sul^hAnO acflE dtil 

fheji riliflj; tlK he.idfl qiiiEc flat. 

111-? iup «1 tilt Kilter ol tfe ''■E-«rv 
cTOiilis"' cif day tcEli iiah> V liSOiI fin a 
dele-^r ftir li(fli 3 Lr:[; Ihc fr^iiialf, Tvhilt t'lr 
wnx till l1k- I'lii. Elf dry h.~1lc'!cs end}' bo 
n-ir.elied cini tasd in Ftpei maids to n-pilee 
a viiTfely -dS 

jingusBj’ mipricc mre for a locPC Ktirlr'' 


(liSy ho JcCnrrd iy jililiijj for . 1 1 iiri e-3-Cllt 
“Ickflhcviie Iwir' mV^ ^lEiJiEifjp aE a totll 

A rc H-IL:l eiT EiLi l^ ^t-tlCrCUb, 

prjtis, *n Old antOnbObjlt ignitlpfl i[iajk c J»l 
ST It S^ra^. R.I1I I14.S iiHeil ll fhr {oadfiUF 
■nCikl^ tne-half mile r.icelA CgntribnEe'C 
ty VvW. H. ilU LTKliLL. 

O^FJIAKTOWN PAPIO ARSOCIA. 
TIOK. 

TU- OrisiunlowFi TiiHaa At'CcialKTip af 
rtiliiiilehia, Pn„ would like ia rfleelvc a 
few "spiii'ht''' fr.'nn ihi'iJf fn-teTcilcd in 
Hiiio work. Thu tl-jb 33 IKTW licaleJ 
iSfll GimniErwi: HveduO. -GtrnvinTawh. 
rhiladc^tia,. Vi . jai moeis sa it* tVn) 

Me-ndiy *f etfh iihU'iEFi. 

















































































\iix*-ii:Mi,rj Jyij 


THK KI.KCTliJCAL LXPEHIMi-:^ | hl^ 


KOV^ TD 3 t;iLD AN SLECTitlC 
SMCCUOMErSfi. 

.V nv:nl iiilLrc^l:rih; tii' I'lr'- 

■Trti-l>' n-^rtitntcfi in 41 : eiKSiic 
-ii: irtv:rumi-in n-.r(l "nr . 
lb>i jpcsd jl 4i'v Lllicr ir.DviE.i; 

*3jk^i. 

Tliij typE ot Ai'&5dQ^ct<r HIKei- 

tirilljr' si lEi. j. ‘JjfOtUtuifrtiL: 

fcOjraJt^r of lun' aI^f!:^al;^^ i? ilri'.ieti 



nictcric BT'-iJ'nintw Kr 

li). =-i--t <11. HH t'.:yiiji[? fr'iiis ili>- whrrl of » 
^.c-htclt-. iir iuLr^nii;!^ nii:l iE volimu'^r 
iiL'i'irl ilLin'lL,L Ell lIm uincraC'^f, 

TJii; tlVTn-Tig, ]me'. t, ma^v (>< .Jin 'J" 
.iiiTl IIUI I1L111-. >^iin lliakM; E[ 1 C 

1!(II'’I^. V.f.itll i*- II .1 i: of ift'Pl jl-i-IISll.. 

l=i IS. al larEihlil-.' |.i eIii: i|iilJ.i:iO Erimc 
ncm:! cf Ik I:f C L. '' 11 '+ flii n ad p*rt D ■? 
n-.fi:l i>i ii|.4iL'n ; 1 itf En E- 1 e vchicFfl. 

M:i.'h ij. ,T tscvclf rriiitc, ll(ili;et^(-i| liy 311 ' 
i-ll.r-r .ilinc- Lik r_ .IJ- Ol' lCE plli^^lc- 
niLianj. fSo In- tinptij^td Fn fiFEOninK. i. 1 ii‘- 

llyrnint 

smrll n-.hter Erit id-i w^tfl if iienE 
iKifilp, and il is 'TiciMi i'l I'i^.'. iiu csrlj.- 
pntnii: lifit)|i Ehc ftqiil-'orf. 

■ Iijj, iji iji'C". 11 F' i!‘ ''veiA li:j:liSl» an cl'.c 
Uviiama ilia ft Lnii iJ Ea l>f 
I, Tl wiLli t'hr HlrrEvr w!irnl, 

TFb5 TCfl.wdnit dfvice c.JCl^iils of_?n (jfdi- 
ii:iT^ Me Elnk'lirl', fj ll a ICjle {'f-ll^lEi' 
Evl<:ij fw !.1C Otii;iiifl -nne anj caliliratfr- 
in S[i:cr] ini'I', 'lldf a;.!.‘■'11 |1]|-S fin llOL r"' 3 r 
K.IM:, dlij Jl-C Tn:lli<nl ol *ll; H^iititiii ifii. 
vfikmeii-r .is f^llaws' Olf aiii a tiaiid' 
jjecJ'niitLcr jsml fliwE «i thf driver 
ii'li^l, 3JI(1 III (’10 jLiTii; li-n.? dti-rr" tree 
djfnnoiD ni'ic thic j-amc :lli‘i'cr' liRtl cimhilk-L 
iE to the vollirertr. Es'*-it jciafi fliv- n-liniJi" 
v^nce! ril(liiir;(f ‘in imras) ami oF^jeTi-f 
;■« H 4 lc sn Ll f (.rnnJjLrd ;[i«;lmi4^er. an -1 
?iotc SB;e -na'jtion i’E "ht VVJlinliitr ncpc.liv 
A", -tiiat pnint i-T-irk 1 liPt. (liif sa-no 
^Eiifc 117 >c hUnd^r j s-nstf’iMTKSci' ij 
■ii;t. _ Vatibif pfiontE sbourd HinF. ^djeJ 
iTifi in till*- Mu-nc: .narocr riiisr-is[f lli; 
voliiplc '^in(El ^'.nivLr or faiUE’. 

"I il- eli'v'i-r -■an ]ic ivfil .1 ladin-jiit'se- 
OI-^Tc™liJtffln nCf It.FnatT Jr.iliintgr, l!ie ent 
|,x'fi -1 iFiai- mi '1 liK rrii <-iill*PtM i.Till¥ tEa d 55 

a Jtnoitrd R.P.J-F. intliitaE&r is 4 infa^n? -P-f 
eaEil-irniiiif 


Tlie rOLlaV^T 9 fif>iliil L« placed, ia a 00:1- 
si-jiizi:l piirc, ii lFia( ti:c- ei|icr4-ajf n'*y tt?c 
I.Ls tj-Lt Old L[ v<Lj qiiL.-kU. Cd g. tiicrj^o i 
(Togd rjiscG :j ui' cnE linnilk' fcifi. ii- iliov.r. 
i;'i t"ii{ -i. 

llij jpwdpiiir'cr (an al«i tw iaci| dr- 
auEoinobllci. d; arriaf.ot, ni^crcy;Jw In J lay 
Ltilicr j-urn 'h£ v-t.mcIc. Jl as- mscieiL LiadcrC 
fda‘ ECjLikj; nii^-. .ilizr^- <iS all IdndE Tlic 

Lillijjaziei.i Ld.l, l.d 'rCrJurjlKil Itj. Ca\..l[lLi.':lL 

aided be a .niiTuncn hand SjK-gJ iJidl3Si>r 

A, ai. mST |l■li■_ll| II r ■l1^^illl.^|| vrrvr< vrrj- ■ne'F 
EEcT tdii; i^iriLt. hLt ificr. tlk -v'DJtrruibi r m'jfl 
1 h'A ll riL. 'TI i isrriiiikcnc. Cini I rili ait^l 

SJUXEV -SJSSELMA.’i. 


AN hiixtU'rMJt; KEV HOLJi l-’INDEE 
Pur hiosr '■LkTiicD w]ia '..re iiT(1lncJ Ed 
E'ay gLt :gg .a:c ir. the e'.’tn.inif. gr i:±.Lh=r 
-tHiijH.e.^. arij vihnikl i-i esjicfii'i'ov 

firah.-E-Ironile ;ii iKLUnarjkc lp.-j-h(ck In Ifie 
t'rjnl (]Lor &f Sficir cJn-ncrilr, a?ie fo'1iiP,rn:j 
WT:nklc ira^ Lc ot inErrc]-!: 

I nrmrliril nin a ;mal 1 liole in tlio el dr- -rif 
Ills door fraiia: On tf.^ ffti-iH :fOM IJIJ 
jilarrd In 1; a. pn iila:i.irir ‘aniji rv- 

-cZpti-ck and a ii-rij]! J'-.insiiLcn lkj.Kbp;!]t 
liLilb. A billdrs inij' Lc placed in If.c cellar 
iLn-iUir :.> a apH] halreT;;, etc., ar.iL ar:|Eiu.ry 
LglL '.vJroF. preferably PtlKsI up Ineiile gf ibu 
deo? I'rinl-.-. of -MKcri'.'ijc- tdr'.fe-i.kd. 

1 ca;| IrniE eI'.« EOCii'E 10 1 ri-firit 

fl-nrer placed -uiicicr tbe front dgor rul u 
llie iktnizh ekoivE. Thie Circuit cloicr mav 
In p'JF-thaitrl fi1 »iiy (Ccqlric^l jiipp[y *|gct 
(iinl 1*^ loeiml iniHer a ctTTiln cijfpvr 
of the mab ctc.i. rb that trK l'.a:i1crsaDniitF 
■ii'ill pOS^iliJy tiioftct or lliLcf pLiv-c 'ik foSt 
on Ere proper pud of :be r.inl, and th.iii 
flofli on :}io lanin TcIbiiK illumiraice ^hr Lci'. 
Itck. 

Jl if |idi|:C’:| tkac llli-E I'l-nd-j lilO-'i tVill tie 
fcniniE itc-DfM-.TC lo cnnuf ibrotlicr “Hk’.'' 
Some r.illy fi nd. Kkl ir'aaE’' 

Coairiactcd bv 

.^LHEHT g. 4 LT..(.ni]Ek. 

Jj iV i£Wfi^rt7’i, liiir-ittrit t/a' t'i£ f\/!rj£si 

friiMfi-j'i jj ^rul" (frr fAy 

^IWM^f ai JAC* lr.-llid|l IjvJ. *t'S\t 

0/ Ikis .irfiV^Hf A'-H-jairer. crirkriiJiljv ^^-di! fFaS 
rtViifF;; djii j'f!y(ntjc ni^WiUd'rif Pj jLf 



tn EK'drl: |..I:(.>SE >:«»<'■ Hck 

F'f V.;.y, 

r,'rv j'l'rcrrJjt triFJ ianilc rii.’ i-o'irtJl 

j:per on Sfif 'AirJ'.—AiF 


CHAEACTPERTSTIC FTiAMK 

COLORS OF METALS, 

Vi'll.n; |i jia. 1 iHlEr.ilMli.'k; a-x u.lll.' iiiil-'. .s 
lualec :a nieardcSctr'n.'t' :l c.\|iiljili ^ 
jiiE'l a. b^ecL. .III. .(lirl- anr rimra ■i-.-rkii.- o-f 
(.1 C iikIi! wiiicii it C'.i:iti[9is. ^ tviick u: li e 
dD or kiM-i-iLai 1 ii-E. I. ''o^ als o%Yn ^itiry 
ire>r a-nd -ji iS'i-;?i i1i,i ntkalL and 


a hj1i:K-tar:l- ncE^lE, :i -1; only 
L-j [leac a ail( of llie ircijil In -iirHc: t4 ob- 
ipin lIk c'^aeCiL flnrH-. \4:tlL all ibe oilkrcaH 
li. i-A L-b'eo liif iL'.e'al ifrelF ;bi m ne y'<bla:il' 
aecd, b('bieli zan Tt-a^.llv lie jiye-f-o rmeu Uy 
llic t'k-cErk iEb'd-.ir >1:11 L 
The c.sblLil^n Of Elieic varijtil :b.n(e 
eghfT' t. an liilcrrsOiv i.cii] tallLei t^irr- 
ia-znlar (■Knerimeur. j*;- the -iBeral-! of ihe 

PrlE liilJ-.-|lll Ik- .ljlJMI.rifclKn -.rib Hlllipill- 
An alacli&l l;i-nlp, -Abi-jh Cln be ^lliFy -il vil-r 

0!il Q-f M '■mili -'ailllc. :i rb. M ir ivj| i-|lij- 

itid 4S ivick, ii pe-DvlJecI for tneh iTMlai >i:d 
hbeF-fid,. Tb 1^11.' nlrnli-ill -li rliis In-m.i h -.alt 



d: illy den fid inc;i( i] -iltiJckeJL Tln- 

e>liiriilr I-, (hr igibyt coiiY-rii'Ci'r. -IbCipp lir- 
cnvisc jC la lJ;c EciniH'^ntif jjit e.nd abe br- 
cai-i-*c il <5 (iikiliV in iilbchc-i. T'lc ia'I ninYI 
by eJicmifaliy "mitc, -'.'r Lt k iir not it Is sure 
I 0 eoiil; in 1iac-'-b rif '■■■nllnin. v-'n-i-i-.- Inril' 
liiT!] yelhi'y flame Hiuilt. OJ.^ll:^^CLl tlial o: 
rnj- nhn-T mi-l'-il 

I' 1C -rirei^t-iice of Lra-xn os' rodiL.m i.b 
blnbldii-'ii’. dills' Jihl lll•l^srllr^ ni.13 Ih- >Iii'.i-i 1 
b’- holdi-ik alinrsfE aiiv -^bjtcc ms ir-nii iLtil 
in-' n-sl.aiKri iii I Ilt ioIi ir Irs-s T^iiii-si-n 

llamc, ■•vil'idi i^'ill ■>(: E(ieii«, (TlU.iii iof- 1 
reiibmerl. If I'li' '>il Msnil'. iir! In I hr ■'blfi's- 
hDl il cb»T¥iaal1y iinif. W-n.-rbc#. Jlic fllnld 
iM^ 1I11' alL'nii'ini'! Ii.ni^i, ln.sU'i<l liI lict.iK colbr- 
Lvill b< jiTlloW;, vcokl. preci'., Draiiici ot 
drrf: fr-niiiior, riCdirdinf; b‘p eke ineta! .iw<L 
Jii i dirkfiLpi! MQisi ill if i< very stricirjp. 

"Td-r ^Ts|!El''rjL iLlinr, T'llr^ r 3 (.l ii! iiied iH.ek Jl 

srf+ttr-ijecopc, fh-ra'i Iliij fh-nriftirifliii Liixi 

eiF the jiK- 1 al. '' 

Par slagibiiig :!ije snelaU o-f tkt itrOi^ 
eliK-s :i -t.-rli-'i Ilf j. i|.i1l spj^j'c ^aps are iiierf; 
IJm tFtsUrft.ki Cl I the d-IlfL-ri-iii gppi btin(L' 
1 hhI;' nf l1 r I'H'la!.' ht ki- e‘s...iiE:dn.. The 
paps UTe riit i:ibc oi'ernlc-bi. ink ac ^'tpi^i 

] }■ hn-kii' IIF .1 IS lit.Ll-le II. y. iLi'ilt-iioirt 

awEse'i, Tlic tlrc(r*,lci f'wiiLd ba s,'t'ri.‘ 

l-Jllsj- lll^-llk-s , iIiikIaL klL.-C .IeIIt.^. S'.'! d'a*. tlK 
'^ili'n-b*!:" cnoy l-e fY^rmyd. .J. ce:/ bri:-’ 
ra-it ^4.1111' -is ]i'i;il-b'ri| in ( in vaj.'. It 
tnny lie eNanii:xd 'A-ifit rt spe.lti.'sVSf'Hi*. l!ie 
same- n-^ ifi-' j..!kti'ini' iTi-.nic. 

licIfiTb' 1. I. IFtt af tile -.nice c mi'iioa 
sit!5 Jl5 'i'lA their Fbiiiir tL'ilais: 

Pififtr CiolJr. 

^AlL'mi ?lt ....TilriV's 

E'cLS-'iil'T, F; -I 

■ITflljIn-n. Cl I . , r ■ . s ■ 1 F r,.rjrur.il 

t^ri Jlllg .1^1 

nal iani. Sr.. ■ • ■ ■ ■ ■ • i ■ e ^ * ■■ 

S^rC■0 ^S Cv.< 3 :Tf 

JJipiogiim Mb? .Ikiid V* -lit 

Alur.il:iiM'‘h J 

.^inr ■■■iBrniiiiai' lijn? 

CDr|[r', Cn.. ......... .airiaiaiaiai 

\-tfm _ _:_L....iL. HrJlV?b jClIOVh 

C:ii:tLbLitid Iry E- MACCL^V- 










































The Amateur Radio Station Which Aided Uncle Sam 

A fJoiiiplete l>&scriptlon of the Wireless Station of Mr* C]hRrle!f Ji- ApgEir—hull Details of 
the Aiitlioii AjnpJiticr Circuit tmd the Inducisiuce Coila Are ilere Hpven 


Uy ClicirJcB 1^. Ap&Lir 



S JXCL il't ;v.'ljlir.*Eion ui (Jn snick 
an n.'-iu-.hi ji' Si; vMk- Jinliu »k 
Lh}ic]i5i;rnr'h fili;/ in the bcji^ceihJ'r, 
tLt|\ I'ii.-'t et lilt 

au ni-ju:j- tifEiiiMC* |j.rf l.ittij rccc:vL'd 




ifk 3i 

Caii 




Vilt^i UtricEi .Yf. 

E. Ji'r'l("r kffi'kvJnE W'li'r-- 

kui *!;•«■ It ft MIC Tilimflr?* 

n:iir mricliinl 
IfH-Ill Jluilllb LuCh^cJ lii 
Hflfl. j. 


hni.6 

diilfi' 


Vi'IkU 


iul- ’rL-ir iiiU'rriJiTi piu.iIl'eii'-s .ir.il ■ill'-e-r;': 
dcLniliS hi-i' 

(.iCt. ilist I ll'iiiiphl |li-i| 

iiiajL cucajiSiK *lali;ii:t-il oir-vT-ruiiit; lh>; 
>l3:iCiCI ai^il ilie ■A'l'irl: ilL'r'.t.l[1|]^1ltd w^iilJ 
HiYlfrtiifd Itj itiAiiy F'caJtrj. jLiic« 

[Ii; M?.LieiL ha; Lcc^l in i-rn ll•.'■JipiiSilj' aci 
8(1 ni llif Aiih iii'J pnt»s 

lulv 3A Hf'li. a I-^hJ Jikl -iij it ibf 3ls.lki-ii 
iljfic wiJl 3avl|j- k- <if inti'crij':. 

?;ot riiii^ h»ar: ngi\ llk-a Eut. 
]iKjl,iii’ iwtr a ii!Er.p.^ii-.e in a *[av.H-Hii.'r;' 
iwi 'Jt'MiiIi-viij, Vi-w 'i'Lijk, I ui^ki] i^ 

liic i a<-< w;-i1ioni wme i'c'c 

ilrSiV^-iiijj-E tnlia}^ ns cidi'i tiK.iJljl. 
The Ei-ii-aHiit ni-J'i ireiinHtiaifh- tid ifid'-- 
IV-;h ihc tlw:ui;1i'; "'iVIlsL iimufri’^ 
]iiiiil !.hJ. time- itiifF v.hkli onl:' nn i!Kp;-fL 
call i iHlCfciii d.'" 

.-Uum.E i nioni i Lib r ::ic ^ inf tfirk 
IFcfsIil iiaMi^^lwtl a l?::fr tiijn™: " ’. ci-iSi. wf'" 
uiiilii^. lint I'll 11^ |ifcv .<>i|if ci-^iTiimff I Kl^- 
liCfl 1iif£ln. Mc''.fltnli£T, MlliVi., Ill- hnd .i-pa’il 
lllC I'flT-!- !h|\ L-iTr-ilE-M I'llirLiisa tviiiruiE iin-i 

ktic'^ tl'.e n-rnilH of ?=niiit ludi rr n |, ii . 

■rvf i 1 i:i( (-fi iiiiij.. rjHni'H-iUv. It;' the fi']l;^i" 

t-rllOittd. JEavnj; llial ■.-kni'i^rar" -vac • 
catlHcr ill ''in-; uf 'vV?.!! Siltcttk ‘.vvil- 

luiown bon.’sii';; b'lutM i 'lie 'nair* 8ilf:l! »'1- 
dU K Mx-re [jiv^ i. Tln^ i*-ji3 not 

Atitrptils: “il'iiX 'nhm jurjn '.ln' 

-ril'.'- 

Tlr-^ ■(‘i-cl' icT j-.'*ii I hi: I ■lUila'c 

Lil-^' a [L'liinij' a.ill hnir i, iVicc:f!ir, 


NaVt liif i ef tlic Intcjt ciilElitflnr i- 

■ine af thr V-k-liriif f^Ep^riTicnUl vtnrckto 
.'UTjih' ]:ou:cti CaTE fid jicuily ni ■i'ni-i ainl 
iri.iinii.^ a;l^;-iaL'' Ip’f* “'^[1 draftiiLi,'fl_iai 
lt,c aufiJiK iJraCc-rn Cl-rCE'i'ii?^'. iis vvhicli 
irciii.ir-ii' 'lif iikTiit?; 
ir.c i'.nft'icitiiT in- 
a-i Li] tkf riripir-c^ 
ii'-fntj -pi aire-Liiirr'iirt- 
Ir-'rEjl-ril'Jf "jO'Ha.kc 

> "If-r-OHt" niiiiit -M-f 
niiH-lli L,Ei-- 'ilXc, LL, 
liUt't. 1 ilinll lll;^^- 
f-nr>.r: 'A-illi Y.lial 

J-srtfiii" 1 rtYacc a:,v I'lOal 
^-t.ii'iii :i;Li'Ilk ktu H h 811 
mcTiiii'ifiie f'^'fiuiiK'- Iw 

ks-S I'lllll lllK- lllilLlltC I 

ii?ard O. II, X •'no-.v 

V/, 13. K.'J ^iUMtcJi-iil 

tiiiteilif-r lialiiW; t-fla., 
IriFti-iic; ibU ^Llli it ± 
L::{p€TLcil<t D-f F-Ji'n? 
□.matuiirp ( .iltf , i.s J 
lilVC I'eaJ. 

im-iiLi ui ki nfif imJ- 
ii'.ir iftii-i^ bk’(P“ Sict’ 
lii-i[ ,1 '-li'i^Lc h^iaII, 

1o iaY‘ I fiiiiiifi 
1^j-irl| n|' iL I'.lkhlly, 0l 
fOlLTKi. lllf Vi'II'YIc iS-Hl- 

il.i H'S^ E'aHol ia-cL'L-U 

E| ,r JJt -.-rill'fr ■'iIlK.i'n. 

la ■* ii'in-ti'ir -Fi-iii-il tn 

l:carc. 

tkt kvi,-e aril 'iq vSiif 
ciH'ikirL-i^ lii -ii.lI piilily, 'iiy ;nr-ltE-- 
iifirc licnnC iTiBik, fsccjiliuji t!i* dr- 
ti.:.ii,‘l ii'i I -iIIb.iiii (riEiFFlirifcil Iroin 
I. Uo.li and 'plipiivJ- .^rt.T* iii4:a.l'- 


■Hur »l.iJ'.a a; -n-iar 
:iiiklj:a||j| J 1i,n| 8-kf." 
'liyln,' tsLK U 

lA'fiie 
I ir|i:S 

m-ioif 
tl'-r r, 


iiiX iIi-If ^i-r iHi a siilLilhk 
iiLi'l scIGeiic r-i-'-i8c aal'h" f?,i^Mlar TA'llh 
illj; rijiri'^licili’-. 1-T.r 1 t: Ellikiikif lip L. 
t:.d (old l' 1. C. C., ills lain 

I YiksX I din-it'i'il itt V'oV I'nGD 
i-E jrtYditns; Mipial!,, | fciaiiTI n 
aiii,ii''iit'il> -i:Biik El 19 ciiiu.;i:il' 

(iri.-:i1 ji"''*’- S'cint'Eiir;! (I lf I" 
nhranKli nii: wiir wi.ufiJ ^.r-JiiiLd 


uiiikslinL; Lil'Ic 
iir- 
a(K' 
tiauri J SI 
liH rTinHur 
;i:L^-U- Lill'c 
8'.^IK iJcr 
m;,- '.icrliii 
i Ifo:^ 


kt 


nn.i Icsi'iii^ na (.ntii na la^j-riL mt ofH' 

o( tl* l:ii 'liiijr |-ri^ih wfili ipiie nif Uic t'o(“ 
Ei'tj ka Jlh; 5i :! ifOialit Iwiidi. It ilhV 
Il'tO kip- iiiiiii: w’ly. I li|i|'"'d olt 

iL'.i call ■■ idd \i-J' \,']iorn 1 hs'j liirtif j 
Slip apoLli-jf ftiiisDivirt -|S O'" livpl it.iHX 
ii|iit>s .IkiAr.r, Imt after a rtnfonahle tiuK 
lilt -COflr -Ik 11 riiw ind, nMKh lu i ii ^cr- 
Jl^!^^:, tbcTc irni l9, (J, in: -ktHiii. SiliS I'-* 
had luranl rnc «ll hiri, a'.id iIim ikIi if ^-J-t 
iik-ii iiilJrli;1it fntre aroulikl 1i.i ;xc wiiiit 

■ih^iil.'d, 'I'titf L-j;[M-riE:Ki: li'd iki' !■ hr" 
Ill's E- l1i.i| ;.ik cdkiciU sandiTis i-;E -wnlld not 
tt iLhHiccIt 10 -n^l1-;^,, ^ fcvtai Itiui.n ouo 
nrnni i^. it ’-4 EC \V. orSiTParc Irasi^ 

fijrt-ifT, i Ifo- 3 tuilalilr CWidfii5--'r, udir^ 
nlitmliiii!™ kIutIi nnd I'tlil nhirt-JSMTibic 
S'l -liiwiin.irs' jfip iii ('•'‘■i. I'h 


'a:c.' A ryiafr, i-.ijialilt ui linc--iliiiia !.'i.i:> 
i-K-.-Jif, tkttliiS cschL-r lireil . i li.Miir't 
"ilo-ff"# nir Miiirky' "i-i'Si L i j^iii. imicir 
nc'is ?" J -iJ-jei:!!!'! te Cii^n ii'jS luli'kiciuiL Ni 
iuipnovkiif i>3) rccciviiiii .iniiArt-ms^ In I'h 
O-'-fti iliffrriinis :ei*iiiy r'lil',- jpil. 9 i:ijij 
tjupl-n'j, tt-Sll ^ 1 ^ 31 : 5 ^: 11 ^ si.'tiK 
LilJC, hiO'* nailq- C,M.e il “l■^(■|! Elr-^-^ 

triev jEnLd*-yj ;y]tF. ’"ariaLh n-tctj' 
c'.niilcn33T¥ TiY.i'E ne.'Ee iscn-ii n'f(f-3 anil, Ih-- 
ir^ dLiiatLsIinl ’.ylIIi I lit- iiTUthablciktis C/i 
^ritial iJtlMior*, I ilrfii’-td in Iff -it-il iii 
aihI'Vhi ihifikijf Auijiiit, IMlhd Mas'll^ EO-riii. 
k|l-.-iiJl'l^-il^¥ ClJ ihe t-ITltts Itf I|iai;ii;-li-,iu 11 ii 

L-kctridiy if :i v^u'.iin, 9 ftliLtil ii nia(^h;;i 

niir iTiu AUhIS;ih, I*'lie-'i I'l’inilh- tU 
lu.la ¥£-,.ociL at Jilt ItuSEi loiider. Herii 
iviF 1 iirscDvCri,'—t'l fliC' at tra((. \ nett' 
i-Hi-fijet Ji:c.’l iLiaat Imjiiji! jif. ^ '-v«ll :ifi 

,Kh,«r -»(.iTar Sira III c^it.'i ilVjiiFt-^ll :■> 

ceirC ffiHli thf |trr.,t«-:k ol tl5rij_<li(CPs'tr>' 
—blits tii-fi linic ■s|:«iL I 1 Hi'' rkiy^ Iclraiy 
brousht -n-S i-t -c-Sfih SitPlii- 1 cti.l iLl'.'C 

ms" llTri:i| II' I III- Iki-r-L 

"Tlic M5C pc Ih-C 'lilftiicE ii'W siOrdiiHud 
for ¥iuiir inunchs: vidi ki i 1 FCjI fIiS t^-li^llf, 
iinlifitis. ivilli ItiL' UK- -nl S i.ita!l 
lyiTik (iii I he TiMa'Ivh'. -niiilil lie Ji',ir' aEnt.il 
iiil J<-cl (FiJi-ii liic 'plioinj. j 111'll;: L^tII 
villi' t4i ill-fill Ir'v Mki-I iHSLiih Tai litltl.i' lil lUik- 
tliue IoimI i-tonni-nj: fd^iiilii. iif iiintUn uf 
ai'i| lir^rni MM1 -':i'rici 1 Pi^ ki ]im~. [ ttii'il L'l :iL 

i-ar-ittiis tiT-^s of pikrijf'h iili5 CEintwihuTj. 
Ik-ii-Tisid-'- ihnii-yili Jill fpinii wlihiitfili'i.'. 

-ijilah'.eiE by c. i?fi't:inl fvn: O'f iOiHso'i 
r'-*!'h'PM li*r i s’lij,; ii [ Yt lithsirc Lufrcl'!. 

ff-iY'ni I'niiik' diliiviiF, Vi'tint (;fiik|f 
'lii^ ijlri'iiii uTlc-i > 1 ? ibri nil'iLhWacioiLi ai'l 



ersnis Cflrtti:] cnnnl JUFSlIiMI to POlinil 
rcjoitJ-ii-Tt. CoiiLl -be |i1l'iiI,v In-jr-il iuiiE TcaJ 

Jil] n-F-cr the IhfJtK-, 

Xal'jri.llj LIil' iiiailrf of mntinu lijrr' 
ni.i:ici:i I'Sfii'iLi ujciirrcil t-a iltp xikiut tlik 
Unit, f lii'tilphG s mcMi-J-baifii ph-'Ji'-ittn'a-.iln 
and n:! OtU iS. idt?-. mii-ilc n'ly 
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cf ijfrffl.'ii' (lili I fia -' iml- lijf 

t|ic Ktii- 'icili' .-Liftll jlitic-r at !h<- iiiiT' 

ttn-' Lfi XcTk' Y^i-r'^ FiJiluii'.'Liiij; ilil^ ;i'hl 
uiiliL a»Ut ■CJcSoliCr', rccimJj 

V^tTc i.liJt A. A., .S. A. K. V/. t 

C. !ni 1 Jtllioni. JSj.' Ih* jiiiodifln d: 

the aii^lC^u bft,- Air, E, H. 

Arn;.s:rijcijj, Ll:e jcczivk-e ^>z cn? 

l^iKtit wrif- triaTmoajiLv itatrcaEid), at stT]! 
at r-u.1i1rfl Ei^i 1311 : 1 $; in moi:/ uil- 

iai^in^j ’Aivc t^at-.OiaF, lnclTi4ir,g \V, S. L, 
V/. ( 3 . G, >'. ^ 3 , X, En A, ani^ (itlur.i. 

]aL■lTt£■ll^^R piionigrapj] ot fti'tTal 

Dt' thru- i±n.4Jjinjic[i ^latl<n:3 LarC h^n. 

, . . ■ ,_ 

Tiw jil-iii.iijr-'-jiii III iivjf sUtiim 11 ihz-vi'ti 
Ll h '.TfMLll ecntiftF v.rlu.nlly ci 1 

pwMii'er, iiiiNidli .ihJ scLiM'.ii-J-l y Iwti" 
diLC iiui eon^«n«ii 

c(?n!riWC<l FJ Mil A.: iiinla iMiK -J.r':Lit. z?i (+[■■ 
ceived i l Fijf. 3r The ■JErMrntions nl* 

STflucI4^iiU jiE3: Ah ■ illr^'A: I'^rjinarj 

(if ci>uj>ler Is is uennd 

ifi'ith N-j. 2^ S. S.i iliz >'<- 4 III!iliiij. is LHIzIlj. 

aichCE,. v.Toun;ri u-i:ji X(X Ufl Sp S.f lln 
letiJI'iiaTT- l-aiiing n:il SI. ’i: 'ii-.+iCi 

zrrl wi'a'ilil '^h]i 3C' S. S, ivbiLc the 

inTi'g-irJLClinef Wr Ii3-i \'is. flf-'S. S. foi 
fl5 winding. IjlK caji{i1j' of ensli c^ai- 
denit-r is irt llur 

,\ eerjcr.c nliU: amiitrc tSfittOt' 3( 

in sejirs vjh 1f t Kiid i:Wj:h 
jJiUiwr. aid jijiisLl* ^eri jsctualli' he rVriid hJf 

11 .:^ |]iC rKi^.ciiJTiiL '.'f tb; iiee-'lle. Ar 
iir.pLiScr o£ ilj- 6v.lt tfititinioii is ceniicclrd 
in pliCC of Hi? Ti.'i;»ll5.r '[li-nirn !4 iii' a Io'.V 
T^.'iFtiLncc FCDcivcr rnlh hjc'iL it C6Uplld 
line sirplificr. Tli? s ltk ^'I ei'ic rfi"i 'ic |l•1?ll■^;| 
ffTtt tl::< ^•t•ECF■h:^ o:’ a fhfflnoirapl: Lrd 
llKTrty HWta-a-fS ^ fiilihd oil a m> 
fiiL i-ifp a illil3Lfit<i IJic jtiono^riipb 
'r-'likli liit TCiervj^id a'I t|is Ssjvi'li- ’’(.nTi-l 
coiln*' .'UZ3S2EC:—noth tile Ti* 

ctiver an i'.ic reproduter. - 

-My 4 :crisl l» fl'H Ecet Ipnji the TiHfCt 
Ft^ning 10 Veet 3.piTl anil erding L3 ii 
*[S?: ( I'aiL ilii.p'tqj : lit average heij.it is 
^hoj: ^ jiFT. VViih Ihii set 3 tm nUe ti 
isr.e tr rltt'trS vi'itflemt allj- itrfnl i:i- 

dutliiltt tftJIt. Slid Jf Iriiiliitg ioils at; 
amnecLcd m die ciieidt. 1 nm ihlr lA 16- 
ctii-t itatiAiU 6f SVAf ELIKK) nictCrs 'Vfvt 
hnp'tli. 

tiiliilit (he $t|i;emLeTp 1913^ (it Lins 
asirasinc 1'i.t ttillitr a f‘,|IJ nci^uat 

■of tli^; wvtL - 1 . 11111 ^ OL ll.c Tei|>iv^1 of Cliief 

U'p J, thi CJ. bp Uflvtrr.aieiit 

SrL-(i-f 5i'(v"ce Eiar-einii I’nril^i'li'T H-^r iiihSi- 
tiAll 6F i Eew other dzlaiEs ->¥311 AUibit th-y 
aitT.iii'i mete C6iip1rti'. 

A alKTt tilt; .btfjarc heine atsed to da 
lliis ’.vcTii a fH.islii?(.i; call was maili' .i'll 
Chief Ee.di|> Ja)p{'C::6r W, P, Hritsun ht 
iilrw ■''Ailf Cfr;.'’, .ai'il -i^iiTinjf h -FfiinvrolHiii 

■pn tivifijcvii' iihifL? ilt CeFiCr-hi ht t^fKSii-i 
.a ilcsl'v'In T;tit my itarii+i. 1'>iJti3l^ iJlIj 
■vjs-t, Trliich soofi fpLIowed, th: pelctal eFfi- 
4-'riicj- of the staikn was IrrrwiJtTite:!, 
a.lso niirv' niietic.g'mphij rjcA?ilj af wire-- 
1ns EijMstls were ?epri>r;siC('d :fmee 
wt;!: Cititl l'l--a!ii oofLiulled XV. F. Etamni 
a.la-.Tir dip f.V.i-?fitp rpjLf.JY [ M-at 

eaJ.-fiJ 3it Ml the mmlcT and tc-ld. ta ‘"flct 
liiiijf"' Tlie wArh cf Ihe resar-ds 

hp^in :»<h raijlij at ]] A flodl tlLd COR- 
liiiiitfd fq? iTi'p. cr ■due# IkmfJi dPiK-ndmt 
fln th^e aKIimalalian of ni:s3j.Ees tX 1ihe 
Sa;i'ille ptiadcil. TI'.? rest ineiniing a 
If.iRilntlAa of the: records wa; nvrit pnj 
b L'lij.jr .it them lumud over 10 Chlyf PUim. 
TPhich KiIBfijtlAd of ]l"lll'.tiJiAlA tan!|i4llf0ll 
with tilt MRiartil tlcttajffC r-Msirit rectivtd 
h;.' dlIlct deiKU Ime.iLt. nf ilk- fi:kvei iiiiieibl. 
T-stif on oil jhe phainjrrAp]| iCKirdg mndp 
were d6l'vrt.ril hi ISa Srt?ut '?(i- 

Haii I T Hpw Yurt OljX 

~i!ise -tf ^u.* edit.3iial lisf'f h»i r*ven“r 
1‘cairiL ' 1 ^ #T[iH (iN^i [ i-^r|, i|h; rnillin^"^ n^'^r. 

vtrt ntSi'ye Xit ntcaelv olMrvliu I'le 


New Pocket 

Oni ixr rlif: latest J 4 Vtl 4 piv:F.ts ir tht 
■vittJtis fieLii fj; 1 (hiijl, p-i-plist-fiic wirt- 
fc.Ei IPiirLh'iint ■wt:ch_ can be. used for 
li'piafjrittlrig or receiving .ticClt mCttagEE 
□ ver dritfirMSi of OIXb^hXrllT (0 -CBt-hilt 
Jilik aad inO'^. TK!i FCrtJtulJF iTjaFSClis: 


Wireless Set 

nctpl tiia< lltld !r tlL6 hsnd te l-n? 

cYCPF ftoppr. Fn 'snie cihc^ ifiC lt,bs li-ts 
been ol-xced ia the groar.d ar.iL mASMgte 
reqtLved priil trjn’sm'^iie.il ni lliiv v.-iy. 
XX'Ikii tt.c ncHl t'jhe if hcLil Iri Etic llbFid. 
15 tbctvii m the riglit-bar.d [(hot 6 ijra;il', it 



3'h3S6 tCt C’Pflrrrrn.vl ^ ("tJrfWCi.aL 
At Rlphll Lir. Oe ItiaiLvInu; IXiAle tVLin f’vicl'A'I !<»■. 

At Lrii: iinwMr -H+ii’ ix-irtifi-p Set oitfk’H i* npii. 


ai siu'pin in wrr i]lLiS1taCi&i3j. iraf bt(tt Kt'*- 
f«:cH hy IJr. U. liarrLnccr Cbx; oi Hzn' 
l^-. V. Tbe InTentor hiaaself Is 
.■sen in mr iJkillratiOi'.l. tlt6 Oii? al t:-» 
riftn dipkii: -f l?r. Co;; jh ibg ivf re- 

i;eLvinj a wircJtss rKrz-injc tiy mCtitj of tvq 
apietraV-e; strp^ppsd hteat lilt ^r- 

CetXed. tnd ihc ii iesirji rgoinists of a hol- 
jifa' Itlbc ■hf»:l sn c.ie hxnJ. 

Till trfl-liaiia vi=tv how 

appdrataS may bt '.'■Dim ipidc r the (joit. ind 
IL k belli Id [hlaec t^' J belt. hi. IxfOfKS. 
frid^nt. Till ■‘phone ind heid-lialtd sa be 
Iiph Lnl ill dll': Jw-Lt ifery lesidlly, ar.d it Is 
SliJil¥!et-lt:l by 11 f, Ca« ihat ihw outfit woJd 
(inihiilifrilly iiFiiva: -if jii-r-Ji' vilipf fsr b'e 
wlditrs ia tlili ficU. flc hitetidl. '0 lOJ-n 
bis ini's-nlli'ii 1n tl'p Ri nii'eaii jniilc? iii.''t 
It vitTp bL-rJi dtl Witfit this cin he 
t-Crlced o-.tn ttCh dliiaUFr^ ifpieinfsi-- 
tiorcit end ahould prove of eKLteH'i' ‘valiw 
ts the mtis Ir. the irensh.'s or on (le tpei 
F.tM hr 1fDnJ;rtiH5llJ ilK fowiviup: orders, 
etc., St [l:# -dltnlf' h'osIiI FIH'; very irj^ily 
take rotire. of ruefi a wdl-roafflaicd -vvifr- 
IsFF instTamrrl ss tills, even Ll:o'.nh the 
Ajiti-Pitor VvJ5 lit iiiilYL TliO r.ppf.nfjj 
ioEnprJs« an 4tp«t5liy' _iM: tirk'-t irtectfl-r. 

I'Xp.f: Iitt ylIlL llie usual hapli r.nHseanCc hei-J 
'pilioae pnd i tuaiup ddII rdtli <4iHienfet. 
X lletllili- Tklbc: johli Mil- ivAEcIt-tue Irli-- 

phorc Ftfes^^lF 10 l 1|<; ttaiiJllJi ^eijsl easc. Ml-d 

aa-Dthrr fle v3l|lc mi iIi-k pir inniH I In- lir:lf: 3 u.' 


rie+Clf- C.Jn^ oi jrralE^fc n-rr n->1ik^ 

anfL amaivi'p Ic rx^-rwTir.T rt. l^-T arri fram 
:br 'tlulli^ ii].hM| [£• Ha •k>i4i,L|3 
^ Ml. ..'hLh«ri ]]« Lip. ■«-£i'i 5 i| i>< **\m* i:rnili 
rr*c^ Aril Ifcion itt ap*"- J<r,TC-L :qll fr: x\^m 
IPBrt Lhl '.'■.III# roicta rtP ;-ll K-*rw in fcbb -^t- 

f I.^r 19 CDnlj:Ki:i 4 jC n'SC 

vail iP# •L'ffnil E «riyp'! 4 ] imrlri'if^.BnTly li# !^r.fr:l e 
muEh vrtain' CuiiMe.—Ah.oiv. 


'Vi'iiilil '91.li n’lii'Jly 1 e hrsl to nialse 1- 
4 jrcand ccnnicetioa hy mcaas OF a vrir? iO*i- 
3 ieehL^ ii|i u-ili M rrr'.al ^1.ite Lio Ib.c bottom 
of the 3.'hot. _^ 


ilAECOHt ARSOSBa P.NGLI 5 II 
POULSBN IKTERESTSp 
.i ij’fldli.cjltC rfpreseislir.g' XlascOiti [otfr^ 
rsTt Ims 9iv iiisiil till- P.'.u!icit>r'3di30. 
iad :ii d'.ic: c-ior^o the Pculiiri iyiWtil will 

lilviinir iLtri Ilf d.r b1.pruiii or^aniEotiorL 
AdeOrUiiii: » ;hli reTiort. au inijiOJtiist 
Ofill-ni In (vuniraiOit ivhfl the .Irilist. PduI- 
ferti Tiiielett tifillti Jspsfi: receiitly, ihiK.isli 
fresh arrnii£cn:€nl3 wii-nl-d qiallt iwosibl/ 
have br«r made. Til th* meanv.Hile, h.ivr- 
cv-cr, the syicdieitc r-cprcKnlHiiE (be Kar 
c*i3 iiitlTcllFi. TCcoSnisin); 140 dlcii;lit nli:ir 
a forimdatiio nvii ebe L'oubetl tys-knt 
w^rd. he in thf fdure if it rcn'-xihdJ rnJe- 
pardi^t, bhd ■KepfKil SR and. suilo an Otfs-F 
'vhirh a'DTiarcn-Jy ha; 'heer. accepted. 

for "he nff<si.'it, -o-svlsnit t* rrcaoLiry rq- 
itEuLluiik, fistDialiiisi o-f a >uL.siJl;ir_v omiih 
I pin)' a'nnj citiier fiaianelal irrengeincala ictt 
ilif eL-E.iji!ciKiii uf ^Kie i.!ve! ;:.ii|[iiic. br pal 
(Kroqgh, bill uFltF Lilt (Ollduiion of frtace 
it ri:iy !“■ Iiwiliftl ii|k-nr as certa'^n tiv.t PojI- 
?cn trill be ultiLcr t.aC iXIareoeii h.ir.Qpr. 

Till! Pi'iilsHr a-yskm nf ■wireltss trleg- 
laoJi'n, TvorjEldl oat hy ValJempr 
I lf C; |,iHfilMy.e:i, hF^iil j-^aT!.. agn. F'f !(i.hl to 
bs f. !»wh iostcr mean? of e(!S!kiT!iinv=a1i6a 
Hii'l t'iSt 'af iFhriXm' II- IMT Profej-rO? 
PouliCn alao (■dkc'd by '^'lf<F■;ss bztWeu 
0^ini1i:iu«n : nZ Err' 10 . wne S.50 
and proiiosed tn ecbhhrh 2 wirelc^g tflo- 
ji^ne servif? to .ATi?rir3, vra. Ireland. Ttif 
PpiiCj-:n rntenif in ibt Unikd btaici -arc 
cniulTitlteJ by dii*- Federal Tfltgrspli Co, 

of Sjii Fr-j-peueoi C-*l. 

















THE ELECTRICAL £XPERJMENT£R 


>i"ovrmber, 

4 MAgtiiNli THAT CAPTU«liii 
AND HOLDS V/ISELEJS TALK. 
coiit;n5j:ili:»S tilt 

fculptiLTfi £C4inc| qh a gtr^p'>^]ih4n|c 

frj. hn:i rwlLtca :'ia( f^Mr. (tt ■mM tst- 
(Ichy itiif (tiers liii^y 
c,K itolilcR lil( *f l:« iiica:£!(. Jor.ir 
(i»1 ilie (A (p:ilj 1ijw e'.'os ll;ta wmsi 

EnS foavrs(LC[l (ttiL isC irc liens i:Ei lli± 
da^s bf' 

^Tiii :j ainipLi' iv way InErocTiL'tiKn dE 
1 li^faEur mas's] yrt—Si niyTViP >51 ma^ec;^. 
fty Co (|>cas. rEE^Tdi:ls I'lc nproiEucrion o: 
jxjitd. Il ii (>]■; ap7lisiLi^i od (E e E^'.Tulist 


1 fo ilia wriclnj^ m-il (ifl itKfd* 
jna 01 evjrtlcji nisSi-J*sJ. And -H: tilt 
Lp I■fiv^' bnfLnp s^in ■C-vfr fTOiiilr-raWt 
dij 1 j(Ei£ri Ij yf (I t: itliif, it Jiii (0 i£>. 
^ |yh C'K.icEiAl'Dfr^ wt'.li :lu t.uoan 

Tiicc. 

Cr^riraJIstc-TV i: ruiy iJHOi, rhis nrw 
Jiflbcd of nj'llirt *nd HS^friiiic; wirclcia 
(0|itt:iL!"<t^ik>'n TccurdlrES ncci^rrlE— 

tli^t b. (her Cliuio: Ik ?tcn iird rcwl b™ 
iny oE sciciDre'i ar:lt :a fli^ ewe. -V iiIie; 
i lilt ontj- (hiaf rrn cd>SN;rvc» rnar sac, 

TtiC PoidEEfi Ervanfloi, yoi: Fnay ;iriili- 
tljl7 l{i]r»v_, ip j, criDcrKtic p-namiflranli wihicli 
piS 4 ;>rjp snurd vilracmii s, imI 1 i/ aLEujJ 
n«iilt it[!Drl[ir.|r cn 41 ^k^Eic d:rc, bu.-; 
rarDiJ^nt dI rraj^iri ett mi a iti.sS. 

Vo:i tlin the anficcnlric liiici inxdf li* 
llie ail 3 Fanil itiar u.ii-iiivil rctura 

birt fCED] nico cKi ay 
pren'Ei'ly rli^ iai;if. afli-r a ifiiip; eji' a Ttlt*' 
tynno biL;i Eruti slorsd iip' ilt Li. 

Tiiuv’-ilc* a 4l<ai] |'i«e.E ii.'' iitflal. '•fjDi :I0 
T:t.iia] indicalEDr. of tivu' it it M 0 oi:ip]l^<S'^ 
liijilitii'f liuiiAan. s:>rfc.'i imyiiMjTtri. i'n in 
tiitd onaiFliuif j;ld muFii: and fOnii'ii viral I 0 
IK^ nregEEAV and -ciillsliis^^ir'tnc. of Cb.E 

ivarlil! 

TilFI VOJC£ iTOJlED MOLE¬ 

CULES or METAl- Arm liw k a 
E:a:Hiiig ini^tcr/ in (Eiii J-'rt^lStlT 

nliat :he naliirc u£ lE is i*J-ri plull Tinr 
fnow, we are tcld by aulliSiTilp'. U-nEll Cl:*- 
rrvs:*rj 01 ' ma^iclLEFii ip full} njlvnl. 

Ths wiiand r-r^noi^eilitr EOF (ht iKW aAd 
wandErfcl ■iifzii'rury in. naiiiwil I’lipsit. aad 
laificn Kaumki. ii*. dSKrtljinR .nij r.clutAe- 

nmt nall'rallT -cjirjkH rTi.1 laf PiTiul^en's 
carlici-l nad-d.' t1 nv7l£ sti^B OfinjIilaEtdi by 

a bciilxir of s-lrnl win- iLli.Hil nin. F.UpIo tft 

Cura undc7 a irtcivaiifi' ECil. Ttw wire 

reciTi'E i|itfn.ii ni^ij'i-dir-illj.’ ^rtrl jl is n- 
['roca;£d in a ElIipIiCIIc ittdvcf vp.icd tl;e 
coil tint III]. lnftii irirti^iiinl jiai-’i!''- -p ?tt.- 
(iiid time laiidcr tl:i3 ■Fttdvcr. 

TKi iEvicif iiwiL LmvIIi' d-irffS 

Irn-m. liiLj carl||i' madel 'jy mlasb:^ (Ik Picfl 
winA wEiSi a srei'l •■liic (irnriih iiBikp a 
hct'it *!llt iron ■needle' formiriB' yi^t oJ cl:e 
cltclF'iuTnajpit'tic rrcnpvei i-f llii' ai-iiairilUI- 

Thpi ^p^ir.eatuf moeia p’raii ■‘.he ediJf tq 
if.e center af Elie dEsc durnt-i ‘lir fiiMiiji' 
■IpOfi, HF Ihiil if.? rtS-iiFd i:P .TpiraL, like lhai 
Cii; s gvsphopfidrf tJiBc. 

'Eht ro'.ipica -divict cnnrnt he used f-Jf 
recoffijicif wa'skpi ■t^urk llie ceil c-m- 
neded -TiCli th.t llttdk pljArncd f<ir use a* 
a ;ck->lior.e Tetaid m-vi-i ii».i^rrH,'jl:i-jn frT 
JnJ-mUisioa t3 Elk kind d( vfocI: tc’ 
Plttir^til -of it ^^r, npin.ii' liaA taLui jpccauiit 


of ti-.ES nettsfLt-p-, ard Itihj ■dtnf-tjrtd PliE 
ia^eHous idea c J no'aikTirf di# s:fsi diEC 
ivich 4i Sety divided m^an^iic suhiuties 
ir-an rediLSfd hy meant oE E'.'.idp4ius|.^i'r| iS= 
bepe iJm Ihij JWH-'Hkr Oeiket adtr-C 

cht sT:aai-n^^.l rrjw# Jsfi by [;» toEc-bvJi 
ilylni. 

Id EikSt K:!adi(ioii», (tldKaCh :( dint Llio 
reLnEvicejaen'; ippcircd Karcely senjiUc, 
it poPfitilo (0 pEO'-O ibSE il fKiLlcd. i'^ 
a 'leiy orlE'ir.aL mar.ncT, at the .\:rt:'cia 
Isboraloiy' aE the Eiffel Tivner tlalien it 
I^ris. During tbs £S[Krinient sicail; from 
Clsethdrpe ihl tTom CliftSea Tieie hearl 
1]L1 the disc Jiecoriftd only 
Ihc .iriE, whifh were lln'' 
le-jileat. ELiit aftertllO 
eTipIcymeii: of Ihe fow- 
plcted iiea the Ct i E J td 
lignili M'eir recorded.. 

Our ifiai^ranfl ificw]: ^Tt. 
Dcur.t'j [dull. ]1 incl'jd'tJ 
a wkfle-ip fCiwiiftr with a 
LTy'lal ■rklscL'Uf; Lar L-tfc- 
phoiic kiT been rCnr-Oi^J 
aisil riqib.rirt' Ipy a'l aiiifli' 
6iT. i-pnilly Ifit yoii^il 
-ttlfE^apikjiie If econwieib 
:i: 'Inc plbsi -ef the .oud' 
rpeakir.^ Selephorv. [i5 (iiC *rtiplifli-i' 

Jn tkfH: CQmduiDrj it natficij'. io rsCOni 
a OTfii^c nceLved a( 111 ■■jrilii^rir ■wire-- 
itjii {(ition. ta ilaTt the jteci due cOEhtis^ 
In order Jbat l1it? ilael-jalkinf nf i|is oir-- 
4tnr. fj.iAd7i7 tk^usli Ili4 comhi'neii ctEfl- 
phgnes and miscvof'lioi"!'! cpF hr aiaiiillfitr. 
tnflv dL'‘jemitlc in the cedi nE lJ:c hOdlun 
apjKiTi-a'E a Earialile iiHifiivlir ficLpli of 
■w'hifTi t.nc little jc-il-irali iltedk tOiiiti-- 
(uiir.g tilt rt re of i'le r ril fnims :i Jwil-. 

TJif mcjiapjc in read btr piatinj;' lik s>r 
ai ore .of Ills Ie1i‘|:!iinir’'» of Lk ^Pilijlstn 
nppnntan, 'iTliich. after tK.4 ttii^E.l'TitEcn, 
tehave like sirnpi'i: m cirtiT. aitil :'C(.<'lL tiK 
mtif-ltWr 

it ihauid Lc htttd Li^L iJie |L;iC(:iL -af 
rtcor.llFi.g ]L meS'i'Kii.r md.- lit nirH'iilrd Fat 
rspetilion. in i£sr^ 1b£ di;j a.a/ Lc pride 
l-a tun at a krcsaLly fhliiuE-il Eptod if a:bc 
fj not well traillrd jn lopnrl-rfadiitg; hul 
in laK r!(4.' [hic sititul?- l-MS jn int(jiiilr. 
Ur -.he iplhtT kind, sf (lit sp'Wfl hc 4^ 
lii-ii is KECiitci llij-.l chit of rcMii, Ihe 
]ij;yiitp j;nin ill O^'Nti, 

Til'd EA'iilf dl(.'S Bruy sst^'B iildeLiliie'y If 
■f. ;a iiol ik->.iLe4l Po pieieLse the rreard. 

(;\f .Anitibiii, (Df Ctysiil Detcaor. 
(t: P-UPtl- (a'I j'lMrd reetJzTSEr. C.K11 
Adjustillile Csn.iJ«»!«. C^Ll Prime Ro- 

celvrr. Jjlfl') ^^l^■i.rtp^l^llW. tHdj Set- 

oiNijpv Kejdi'tr'. t1[2j Ets !iJicro;ihotie. 
fP) ScccI Piste. ftS; ilijuljcn CoiL ■.&> 
Soft-steel ^iesifl?, <1--i-> WecHviirf Tde- 

[JlOIICf. 


THE SMALLEST LOOSE 4;OlJPLEH. 

\k"hAC Ji tl|ol}■^^^y ttsc sn-iiLlci-. logic 
CDippSer LWi^ lyLl Jii4 snitiKc for aciualfj.' 
Tt'frivhiii wlirtcJi ilfpi-Jj if jhosrri in (let 
[ihclOBriph. It :f jWir«!'.r«l ri?i(ing en tep 



Mt-.lriuiE Lviur CnDldl RtPtIni *fP tcp 
el L<rx± -Eeurlsr. 


■g-f thq Inrs.e cgrgplcr. ST-'aEfJi Isciei" itieatiifts 
s.lx.-.ip i fref ji: le.-i(-Ji- Tlic infft eoufkr 
ii nlltd willl (kict jriirary tw'ilsiKS, sod 
\t Eiiiiiiif :n wn.ii'e tcD^^ris- 

li|> (0 UiJiKi mctcrc 'ff^hen vJti ■^hh 1 fiit- 
ske aerial. The minS'PhirH lu.’rj- ciM.ip!er 
lestibE 6(1 t3P cE ibE larger InEffuiiiiAiE k 


CONCEEKiMG OECUHD 

AVTRNKAE, 

]i nny -be InKteKiotf fi>f llg iirttteiu 
raLhc'i lejiki'; ■I’lf yi’iur mi^ii-Liir (u Ifiiow 

■eiKLE l-aUetf ] am Uiiiij; a cT^unl 

.IT^Innna 

I kid twD> stret'rllCf: oi Xo. IS la^uleieJ 
bell .lice dirtcLl); on d-v aurfacr a^f 
groend lii pvv jock vanl (in pt-p 

!rii|;l1i I I i-iii k ?:irrli:]i lirfiig af'iinl 9.1 (leL 
'I-he Jead-lit W41S (flkeii irom Ih; mi-iefc, 
llii:\ (of'Bl-ig lliir ^lilila- ui a ‘■T.'' Thi 
injlctiinstidS' I ulc arc 1 J-iOGk-fli'ilc liarne' 
niJile H'liee. g^lgr'.a irleeior. rJ-ijIim tclf^ 
vhi>n4 Tt'Hi'.'CT an^d a'n li. L. ■Lr, laaf’ifii! 
ctnl. Wfth Elhis arrii: I rcocii'c 1lie Saston 
Maiy Yard anc! 1 iiiinitiT of atalica'P 
aroaad ■‘J'le fiar'bw. ] htd Hme icorr^- 
ipandtnee nitk an c.‘i:^rLin4ntSl radio fii- 
ticn here reg.irdins' ■‘.liit "j^rcund anlemn.' 
bnt Ihav edeintd. me lEiat tnia Cvp: af leriat 
fins a d'Tectiona' efFcot;. tix.t is, if it rim: 
d|K' rKtCh hrid so-rJth. MaliiHin cast ofij 
■■A'eEi ^Ki! iic E’.rar-il. I advisod them ibat 
fiiy !Ktit:| rUrt! diff-.Tly fo Etc 

SoHoJV .''"avy Y's-ril and [ rerei’Ae Hier-sagej 
litlit alone .r-bni Ibls !4A|jc^. 'rbe.lf WtClt 
Ih-d told Alt lli!i( Ih-y Pi.H tJiticriiLL.;r£!i^ itl- 
nct'oiar.! ciTcct -wlta ibia ^rOt^l-J jiOlCitnIS 
i5_^ il-uc to She -bf two iliies^b—sftlis^ ike 
■WLTUJ are r.n fir iliofl of flit ftofsCT kllltL'h 
lha't T jret fOitipd Osellklai^L or iRc tlit-rr 
are local elertrir wirci' thlt mtlilfpsl'we fHc 
ics'ial dirctlkn of ■aiy wnhej. [ ilmll le 
pleiied to ItgaT from ariy ama'k'nr Whfr 
■Htnerlmtals -witli IJF 1 H -Eyp: of irrial Con- 
ffibint.1 1'- LSjYZIY. 


MEV*r OHLHAHS iSADiO OPERA. 
■i'ORS MAFtiS FINE JlflCOR-D.^ 
Coihpkfe H1(«KS pnssteil the renuit tni- 
i3}ih u 1 irrn|^ Lif 'lit lauiij ti'.T^ra'nrifi at (he 
New (Jrkirs X'nvaL Sla-I.oei I 0 tts-k a mes- 

III 'Ih- riiit'rilLiilE'llL wircksp- StStlDl'. at 

il^Fi'ttl, C. 2. 

Tlig lr%. li. 1'1 nriil 11 IQ oVI.ick 

ill the msfhiinf'. .tinil Chief Ofur-Jitcr lie- 
Ise3-i, Elf rlu" |rnk1 lUb-iil hl-sliCn. Ira. I ng 
difllcal'y art -egTirinaiiieadtiff wlfn ike rtttir fa 
I'kii^'p a>r rlir >.riliij-E I'liE llir rj.atl Yfint. 

T];c diiiance t'CEneae htft; rur-il Darign is 
iijier-iEijiiiuisk 1,flll’'l' iiilk*^. -Iirif Ike drer- 
iio? CJi lire Cstiiil Jfcsit etiitej clut the sfg- 

li;iK Feeiiii Mh'w 0||'-;iii'i v.r 1 r u'l ^r.FPipiif 4iS 

1o almosE aRect tile rn'ra <r:ain]. 

Tire v'n;|iii]s -Cil llri‘ k'lr |{-'l!'(Sni^ irKiS-lte 
lc flic PsiVtirs CansI Ly the W'fw ri?!eji;i 
i'J'iiTil Srpliiiik piiSik-rl 2.ri rjiiKk I r fnlii C'lT.' 
ntiiE^ rtadift ekekE. Ii nfiednt (hit ibe ik^al 
l:irk In ^ sfailir I'af nliokii' iitlEk-rr*! tb CJP.- 
tIsse (he Unir-td -Ststet ii!'il iKiiiie jn (be 
lrri<ici. 1^' ti^ll If out CK^stiil-Oiu if! tin 
I'miFk. Irss lieriii «nii[itKed. 

Two SW'-fiVTt j(crl towm ar.rl en caCCp- 
LiMa'd); [AiweTfnl (rt eonta'ibnEe r. -llaUng 
lltc Kew Oricar.i rirfio Jlatt-on oatc of tile 
bflt jei MrAfikleJ. tdrrt df IS brHtrilori 
ytIIL be rcacirc-l in Fancliiii: thje radio ettuip- 
mcitl when tile MLlidil^ hai been kr^Kl'F 
up to its i'cll ilrenptii, it -h mlcI. Mg-St d-f 
rhe- d'ii'pSKliet Clailleil ihrSuGh llie afr frOitl 
the 9k:ps :□ ^Ecxi'Cnn and other Iropicail 
walerf ire e7<i<ectcd tg b: liardlcd dlrctlly 
Ihornsli Hen' Drlcsni- 


so -smalr u 1 .o( ii^ -^Eill fit Itl the bin'll Hi'Htv 

wit1icEii( |ii'!ijc-'li"g{ br/unil 'w rp3i.p:Tb. fl 
is. campIclE In c.-ciy ttIi'i. beisiff ktSicil v.'Ltll 
y yriinyi^ l.ll■i□^ iliiler a-ii ^el9 y-s YiiLh 4 
(jsc-rolDt □u’i'tcla on Ibc ir-ri'Luhlc accondaryi 
aoturalely viuuiid witEi LunijuTitiirrly Einn 
TTiWin^t wing, 'ibij ■mi'ill ■ce■.l[^1cr hti bseii 
ItHd a niimbrr Cf tinci and n^ijrnri very 

cftidmlb' in ‘bilnElnp in wirc.'Cii jicrni.ts. 
it is dStabre of laillr'jir Erl ■■vlS-fl' Ifiltfllr-' irp 
Uh atout SHr metCra when nKd '.tsLh d 
smalkiize xntebilL 



























THE ELECTRICAL EXPERIME:^TER 









HO'// WJPEL3SS V/,ftVRS. TRA'^/EL 
A SOLI HU THE EARTirS 
CORVaTUKE. 

M ost trobaH;.- dP ^IC'p 15 

KfiU'IrT vi'iiic iL Errj.L iktlb d( 
cliiili tjcurts iKl-A-Ciiii L'.m> nicwItr.T 


FIe, I. iqA^Crrtl-kj: Uii Uc^ lA tu'l^ Hct'Fii'' 

^r^ffiibnfck’ diidjiv StuCJiiUi 

irlicn Cl'Cj' iic^ ill iCTi'nini; iIiI'.miIi .11 ii iLh fT.cIh 

othwr is.'fi^T- i!firQLTt«-- -i Ihc cntt btiw«cii 
^^yxWtr, I. r J?. A .*71.1 KsLtn. Uzr- 
inaiLV, BfTiin. Ttic 

m.ibr ^Uljnrr ttl'^xcn I'hcjt 
hkl] ]H>w[T(ll F^ElgHfi. ;i J,r"!il 

iiii!e:9 ±11 J. js Ri;. J 4;iifv|iiir; 

CJifib iKCVrCCIL IhtSE EtitiwnX 

l>^5 A ^hof'il iK^ht a: m.:k:^, ntlii.' 

lli£ xltc!^ lDwm 

I if i. trill wircj^ frorri YT^kK t!it wunl sitfr 
lihiritsd JT fulil PaL i;i It IM'’^ si luri^li- uf 
Fcon; W>p Ip feel ;it l,;ir C4-S!-- 'l-lJ-ii, 

•ji it ^ Very, vdrr frniiU |wrc£ii4LK.f 

'9| -aT [I'.4 CAElli'], rjrvaJbL'rE inter' 

Ttnlnp tittiin-i! llir ‘:\ii ' ly li'ii'.'', -fi '..ill lie 
pcrccYcd- 

Sevttil tlicDTie^ liiivt Iimd hrpuft'nt iP'tlL 
froir. lin'' Ifl triiT in |lii' p'l^jroY ieT ttk.? 
radia ett is t-i lElc^ ixsbij.k Jiiittid ty 
ltIiltI'. -'.'Ii-Ii llle^|j ill'-.ljni.- iv.irlt-E-Y 
grjiiTiii ire- fro-fs^ahJ arii\T<‘ii nac* 

nriJi .iJi-1 cvL-iL iL'f'^ULicci >11 naHe iC :}ic 
taTth'i- <ictujiiEer« cr Many 
•:lJiu tl:4L lilt (li'le -fiTiJF 1^= sflipfncc 

al lilt p^ifih, 3.; j;liAwn in n 

Thk i|i 'ki^£.| cn tlw; te.ri^iikehciijn '^iat 
tbt eirtli'j irirfi?!' Miti; i; 3 d:ar|;re'l 1 : 0 : 1 - 
duclo? and lliLi .itnxs be quidc th.c 'i'livt.!. 
id Uf iii tlwir p^Ll; Irttwfeil tl'r iJi- 

iTory, th£ eemtiK'. lilt wavrt riiUMt. pr*f' 

I'nllv i:pcikJ:i£, ^uqIL}' Jil all ^iT-KiipTiY 
froir. j: rifeti roint :iLim;i an ujiall 
ill tlie rami aJ a firTifc. f-ii’ly Ihr lirilf 
kiCpt tr* to i;li Jy o^cr (hr s'arr 

.r lie rHiiti| iiii1lr:ii i'Yj 


RADIO LEAGUE 
WIRHL5S5 ST ATI DM. 
Jdy PtHthk C. Pi^rkkii. 

Tie 3m'>'ri']i;'ii}'ii y; i1l'n''1r.itii:ai cliaivj. iliC' 
i;'i|iji:i mt it ol the Aiii^fieeid J'lidii; Lca^n: 
rtliy ivirriffs ■■■alii" Thk -iiailiim is m 
'■TtraiLAi- til ^'cir Rn-iehclki V. Tat 

Hi-iiii.] 14. i.r iIh- iiiL^rric^ 
■'J.'' ij'pt, libiince aih avtr- 
li|fr ( I'AiS ^'iri'J lll'il; It li' 
kpui E«l tnd a 
ia( lyc. All iht jiasiE 
lA |3lC t+nil iTf e ettime 
L_e n.ic-1| LnLiiLa:?d and STery 
iiu-'lalkdl prt. 
Yxot dama^jc lin niiPL ii:J 
9.'lt:t litajidnrd t'hceipJKiT 
■jcooie ■■■iT't' nTiil ocirn- 
rucTcicl i:9:uliliiri are 
■j-ied. 

li ma.i-' be lined tin 
[he iTim'eiiil'ii'i; t*.!''' 
]ii:i|i □£ a 1'‘1 :yt lyaii^imt- 

It.', wi.T J- eenderser iP.- 

■phcitv -jE '■li mfd. H.c'uhr 
MnaJaiJ ^T.-y >r[ i 1 loralklj. 
e-ap Cimp'iijetl \m -i 

fire- iii:ioaa ty c1trlTi3£lr- "i:J tPTBj m JjKip 
kS.V.. Ttifi. allows tli.‘' n-t 11 ^ llie a^i'-r 
i-rraT eoi'.ilcnserj. a.iiL -Bives tl'-t sl'crl 

TL- Fy'i ’JW-nKteT -n Hu s*i- 


■niarr Cirotil. ■whiils le" 
■Retiicif '.srth cle^ Eaiiing 
tlkilLSl- an rflicieTt o-unl- 
iMniik iiarisiucriet. ’tiibU 
lai? Iccj-fnete '>1 meii'inj. 
allu-jLt ■I'lM'vr TTi.1i-jti'l«» rn 
*. f-iivjle ptasei] •'imvc-. 

Il ie I'eit!. lii.n rt^iu.d 
ttiti a lta:iE:mi1iii:p 

sanKe I'F lnlwei:ii JlV aii^l 
i'Ki mikj. iniJtr_ ai^e -TPre 

Dl I'.rriiiil I'YYiiJ'111 V4. 1.11- 


Jt-r vtrj- :y.iii-l iiJiospSitnf ciiiiiiLif-iit. &X 
to \.*VJ -niilti it wrt it nT iliTKuT will: 
I'lii sel Till- iiiiK.'-n-.itlft ip cunliiatt ir- 

•:i tnlnlied wood *+’ji:H'i. a riwi'et 01 w-'ili 

incy Ilf j-TTii ill L>i« extrc-mc JeH flt tJB 
piciejif. , , . 

There Ih a JKt-il >=ii: niid tSt 

wassi up to HjiJi^yP TKlePs luP h I'-Hle over. 
Tiiis lot-." eiii.pler haj B rS#> Iona sri- 
■pndacy Ol high FnJue''»ier vhIiit-, whi:l: 

Villi ii* lufiinf vrelHertJt iieiciq la-ieli tapot" 

:iv the i:«efliLiri. in rlial eiiairti 

jjf.crkalb' no C»riJi?r 

'T1C:thG:| h.l£ b-^i.lk ^iVflUa tC pC'rTnal n-l an-uCJl 
liciJiBi Jiitanee il workiiifi, ctiie-.dslliy ^ith 
:ii:i|'erii Ak'd litc ei.'"li' ii'^r'il hiid 

hoLli iifiuiary Piod -wciandirsi and pirticj- 
lirly mJejeoi ta halanef Up tl'f irHinMlaTy 
■tirc'llit y*ilh ite ux ei vCFj l-ittJe ta-plfiV- 
Thii method ii eai= ul the jeririv ol tiK 
ranaikaok leP-jilJyeiH;! oi this Mt. 

Jl i.. ti( intere-st Id uati. Iliai Mo- 31 wire 
is us«! lor bolli jiriiwfy -Ij'iJi .iSQ'incliry 
ot die loos-r -e-ci-ai’ik-'. A two'ttcp an-phft?^' 
ol the A'aih-an ly] r ie inicJ in ijoniieein^.l 
ivi[|- jii .-Vudioii kteeKki This a mot! cl rr 
tmlwi-litf. fone iir!>;>ii;il idrav in -KliiLs 
of -tcin^trudioTi. 

It K puJiil'i'il . nl E'LiL llLti-r i> a.I ■TiriKiiuJ 
acra.iie<>nei:i -iii k'nat' Awirehts in the ain> 
pll^t r lie lit Ilia I a.lnwn (lor Ihe '1r.9t 


I-IS;^ ± Dtflrrt"! st«'*hie tl«M ^'Irchrj]' WBitJI 
■Irt. T.-whVhiS.J Ch.tr tiK 

ST'" f'emer.i ha.1f Ki.e-ys -of tlr-Mt fhonni 
HIT «iir.h, ill I he prcd'tr. 

l( was ^•a^merl)' ■jelicvril in the ■corlv 
ilrij.'.; H>r lA-inkts ti-lC^iTaaiiy Chat the wirif- 
ItJi jift'Kil.' wen: pr-oiidcatEil het'wccii sti- 
tiKis (w.liidi wne taci-bfl ii-lFcitdlly fir 
ipirt M iliat ti e i.l'|] 4I ol hiix chilI'I li'l be 
i«Ti at [hr b-otosiil i‘:at:Hi*l'i by imns OF 
vfhil wai Ffl'iiifil tin" ■■liiiii'-il ' rttirPi 1 ik.}'|;i| 

L'P cr pcrmeilla^ liK v.ir|]i i^Cfir ^n-l ;>Pho 


nil oii:fr (CIEJ Irndki. leltli 
iilil :-1 -ir viiiM£ in rmnrt 

Jjiilv, 

.\te.Tiril !iei tn tke tiirvi 
KientiFc tlit'uricn oF t.H 

'irilict. C.^n limlTi 1 l;l|; -fii-hl 

ifi'ai, piti-l. -fie,, ih*H3 
Tiollv HTi'i'.i'Hl II' p.ri'iit iiMir 
■i illiena dxlrcru: Ihc 
•H'liilii’^ prinndibr cf 
|irirlkl.;ni fii: isi'ii.' !![■ 

.11^ L al I L'lE.L'!. .hlilll Thit 

:!Woy was at rmif Iiiili 
slroiKly jnU'eio.ibnJ lif il v: fiiiinnii Jri'K-'t'i 
J'eifiitxl: aiij i'fi'ri-iiK'.l'yr, Sir D;ivfi"J-cja:ai 
After r:iMi:li ivsrircb ii:i1 ■r.^iK;ji';kni-il 
^-•■ 7 '.;, veil if n hai oro,jryii(<l siUlleknily lo 
£:t<: foine I'liis ib|H'i4'. wlily]: 10 7'iiiii:l, emc 
of tlie k'l'lfiia sdeiillits ol the day, Inflii'l- 
Jine Un Jl .1. J'lcinlrL' ani 1 -vlhrm. inaw oohL 
to thtf rv.fv.fift( flfirlY HiTtiij- t'l riffaiint fur 
3aoa dibtieec la-dio- It ku'i'iip''hy, 

T’lil it iLflifn-it-il to tahi.- pint* as - 
Ar -iTc kii .'V, till ;i1«iini| li.'Ti; of tho earfSii, 
roughly spentlrTg,. e:c[i'-n>L ii 7 v.'aril to 1 
ikntli hti'F ■i-'i iff .VF riilkjs. tkrje InijFi 
altitudes, the atmtuotitn: jocoineli vttf 
ki.clily rarcFkil and it la 3i'.j|":i;lcd Ik.it 1 
vtrj- sLrcliik lue|Tati<iiP ol -Ik Ht^t^Hiut- i* 
■iJicic UT^rr nirati cf -the I’lm.irl’IitrT takei 
plif-f. Th-li -[keirSFicniSoii Jit apfCT 
.■trata is fPiUfii iht rlMifd-isuiffi'Kl'k C!' 
fee; ■of tlir t^ii'i't layt. aeror'Ji^ tu l!k 3« 
litarst-*. 

It Ls bcFk've I thut zxo[|j|uriiia iv-l-Ji In-iy 

di^LincE; I'.id-ei transailI m ion as 4.'■fl' imlCi. 

the ■elherii 34 pc.qibii'/iirTl Fluh 

a slalinn like Koy. i'.lc. ]. L ?J!-iVr pr™viTiL 
due lo thd 4 'nEi 1 i 4 fnr'i-ai'rifr. Thr LtAVi'4 
jjt then rrlketcH’ fnini th-c htahk ionit^: 
oapei tl-fiti iT'l die- aiFnoHiihfrM; -il'iu It •\ 
■Uim-rit inrlkcf thtl the rtHtete-J wnro, 
su.:l- at St k thj-inic [li'sl k rnrrue itKid 
at lilt diii'int reecinne- stalion. pa,p at 
Ce-.-many. 


iritrllcdL Hl-Jk .!ele>' SHatM rl Ih. Sn^lcan kEidlo L'<bcui% art 
.^cr- RvtllEdlHk f- 

time III actual iiroriirvr rt change frem tV 
rei-eiTiiiii .'i llw tlelitytCii' il.tne lo aTiy jdiiJ 
41 1 |.ir ^jiiiplirimiHiia iiistaiillyi 'williOiit r-f- 
L’li.'jk'ias and rctilai'ii'c M'lcntiijriep -Tr dis 
i,ir4>ina any adjiiMn-eiil't, Tilt iiKihixl of 
lir-u-Iueinif nyCkiH.iiicOHt ai'nplifa.itUn: end 
I IK rrLittii''t k or PtreoH eocmrleon: and ini. 

T!ie rfhi'ih iialioei wan dcssunci' 
w-hh I he idea cf seisfL-e on (jiijt-ii'ibHiiiiy 
rnd:o " relay" wikliL i-rd is ttiii»Pli|.ld.v t(ti- 

?in‘t ill oreral iiiii. .\ Ciyfii^taf bull of rlfn’i-- 

maj- ke IheI by noli'k: tltal k't> •flu 

Ilian, rd.Xh, cm be IimtiI and Hnn|iiL‘i* Ht 4 i 4 il> 
]■'■ ieet fei'mi tire Hirclirtry tckphoixj. 'whik 
.Arl nirloii, Mk-V kas l»'rir sj j'kil i.>rf 
11 . 11 - fieC distant Frnfii a J>uil- 2 [cakiru tele 
nheLlie w'^rn ttik 334 lirMiknl iiji II' ikr in. 

vi.iL Keeula^ -rirfirk fats heen Hone with 
statiinis iisiii?; l-'ifai.Fi r'lili aH a dlsl.. iir.- ni 
nci-|y if iTiiles. 

TO IW STA LL W] RELE3S AT CHICK- 
ASHA, OKLA.. HIOH SCHO-OC. 
Thf- (.litfkii.ha f(14:;i.'i' irkii 3 cI»hJ ttI'I 
rbi-l]]l a wfrcltbJ ick^tatil- ..lispriEEiivisr ana 
rrcelviiLii: sii'lk’ii Crif use In the lc^K'o] ■vi'Mk. 
Tilt slalHKi will hitt i^dncifiiL p.iaveT ici r^- 
fiiec rnetKiM’ Ar!iugtcii wl.-t1et* 

s|3iiiici ivi |]ir n-isIfTii cnsisl ani'' Freir.i ships 
fl'X' -ni-les licit III :Ih Gulf of Mcxl^. 'I'^s 

.':i:-.H- k ll■:l^4 I eJijs f-iL li TStt.r4\ 
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THE £LECIHICAL EXPEKlMENTUR 


.VC 


How to Build a Wave Meter 


Fly ^Jiiiiicl L'cJic-u 





M A^;V Fi.]i--| rJ(;v^riiiir.-ilri‘' Iial’C nn 
.iL^a ihii ihq; Dcn^r^ifilan arJ 

:riHtu|.Ml..’^Lii>il uT :i ".A^t 4 

•linic.irt aild Llicy 

utiii.ir^ limiliC tssit^. ]](in.rb-iTj lilt; i^>ii>lni':- 


lii.irahl-iHi'L Flu. xii. ill Pi|i. ■?!. Tile i-i>iin' 
I’ll'^il^ CiliiCc [c I’i bUdi diamclcr fj 

-.IhIiTiI III r £.1<l iL^[|rtniitj.' _nr£iC' rAi!il|. 
of 'w'lCrli ihcrc apc t'frcc, are usiiCc i-| ilic 
sWH- nnainirTj ji-< i-^ j'miiii ici l^ijj; 1. Tvra 


— a 


^ 7?^ ^ 


©^5 




/:y T' 


/7i?J 


t'y I? 


It-tEjIlj 'jf 'V*tr J'.ciTr CMjkn#i:<' aiij I^JncHuntuv. 

nil of iTijl.cri ?!?< ^oiiMrn^Hl. 1 ;= Ti^V, 
(hi' rararj jiljiii" :1iowti hVi 


tioiL iiuJ ojrtTacitM'. cl '• ‘•••'t'lX. meter ii 34 
limjflc' ihai tli« c&ukc ojKral;;^ may it. 
]'ir3i 11! il fflTtnosr, a h'avc ?ti;'UT ls hl 

irwcFiiT^in conif riMHjj; ir.diaria-itft imi 
n V«rJnt.i|c ;;i]i:idly ^ri[ an i nt^kaliii:k- 
vld', ^Tittv fii 51 (ilfi'hCiiiiu rediivet Ot 
Vac:ru~n Lute. 

Till ir.iric deals ni(li tl.c DantlTii.:4irTii' 
uC a '.vniiit- meter., whicJi mas rieceiirtl'." Iiuiil 
:iiiil rartnited 1i_w ilie L'.Tir^F. Tht- li'.iiliLer 
cl iLia inil“iiTne-n( Cchh i:iit |i«e!^tj|i' 
iu raliL>r;ilL' lit wiiit- ui-ii'-r, hii' lii- d.iiil:' 
rerti(n-t1 :l aftorilaiiE fa di-iidiiioib 


/.asA ri 

.f/' V j iin j “ ■ 


.V 

ft." 


/V iissr 


ng.S 




h. JTi'. Hii ?1;ilMniar.' phu wasticri; at rift 
fi i1liKrrar^( ’.Vlii'n .ill 
!|ic3c iiiifi.-^ Ii.i^c l*e(rt 
iii^iCe a^!*! r:!ii-r]y a'H'L'iL.bl.c 
111: ^^.-.|l(.e■■|^|^:t. «. TIle 

Tc-tarj' nliiEi-i^ :.-i- i i ^iiJHti. iL 
hv nu.T'ni. tif :ui i*-";- i-tt 
irren'. TIih kiitifi. I'.j;. u 
i; made of niis’’ iiia.iLiiiinr 
nia'i'H ik iHi'CrraLly hjL>d 
iiihtfE. 

'|"i!^ ^jifcLiLiV I ii: iil<ril?^r 

bji He I?^-' Kilo |■■L^T1:ed 
< 1 ^ ir* iiJiiiAl .In I'ii IIS. 

JiE iiia:i:irKiM fspaeiiy 
■^illl ihn ITTlAiT lliSk?! 

HJtnl!;- ii;l4Trnu(:]ie<l Vd'- 
ilw- fiK.riE pIiEifs in 
ii'iftiid'ai^.ilq. At Li pcale 
i|ir t-Lfi'ieity 
|s-(Kii3d liSilf dii' ''ilnr 

Il u'lk r'ifnraJ;. ‘‘J'lic wns't 
I c II jji I Pi tnn tc d.K-iilStCt'. 
iLom iPic TiHia] foTiTiinia^ 

■HV.L 111 mtterfl =: .‘if li X 

■V L siiiis^^ u! iii-T 


Ili^i K rnduCCin^t* CvlB ^lyk-f^UP' 


The ViTiltr :ht gcatiiJUitk-ii Ct n 

^ToiJ tt^l4otil; ti^sliiu!' fin th; nuiiiii'iili- 
cioii 3i:il <'i>.iptni?ti.^i: oJ t-XPfl lll■(■^■<■^P Ik- 
:'atfe J:u:]diih|j i-ucli lii iiiit.'i:iiLc.iL 
Tin' (its I lliiii 5 hi 1 Tiilil 1 ! the Dcn-'ScniL'r.. 
■^■hic!i iji of iSie rfj.'iaty air Hlifkjtrij lyw- 
Very litrle rx plararifVT if nert-isary iisr ilie 
dpMiiption cf (I'aii fpnterift/. tml] iJn (|(. 
itHf PM 3i1:iir'. 9:id fi-IC-ns::'?! ici»(oty. Flfietsi 
rfltarj' f-iiil IV Fiiftit riF-aii? ol Jit.1!. K Si 
4;aiu^e ii1r'iiniiiiii<i tiv in;i'!e aci:. riling In 


e no'ff comr 1o line in- 
il'.TtlaiiFA'' fsiili., of 'A'lfich 
ihere ir« two. 'L'ln'je ^re 
EhivTiH is i;|e'i.''.'j ;e ixThilieir 
ii!aht-tip iL I'iif. £iul 
Hliii'ir t'.i1.iJ.la:iilil[ -.TirdlKiaril 
ft'bin? or vtuHk.i rliitti 
are Co 1>c ii'liklt hat'C 
ap e2tai.;p ii.i'ii|r iJ n iirlin 
&f ‘iVh hitliefe T 'la Euch 
"|o; iia" ■ ir "1 111: s an' 
lletOlfaTy aoi] t!w fieciU^r 
:ndu:taiice .i il Li>jixii.u 
of I^Pumo.f Kia. Jfl sii.ii'^kJ iflSK- 

srt nil*, ivOjiSlE I>r fiery t-Trtilv, tr l1| r|n- 


[L>iii cjine [ojcihor. The tccovj ti Lir;;! r 
cot rv>ri^i;fT|| -31 turn* o'! ch^ jj.ni( juc 
iiia^i'FT Ytirif. '.r<n|QiJ irm ’‘fi ™lj'. u'itli t^ 
ILfHE CJSfC [i>ittbcf. Tl -t f-.nk InSy 
.p iev' (■jati of apck >lien*c ri.t hri;? IkiJiI 
the fvbad!il^ ;imiK~ in pLire. J; is abib a 
jif^gd idni to bi'id '/he eoilj: ifhlh ifhile timni 
uiy( tT nfith. ciwd, fii M 1 ':' 5 rv.itei:i tlx wiiv. 
ffont ifljiiEy. 

Utieh oOil.i art pru-flHJed '.Titli t'lro I.Tiii or 
fO[>^((T Pllliclrnies'i: itran* !■■. "fJ;c i|t*.T-ii'^ 
at Ji'ip. S iiidka1t3 liofi* Ihcit T'hi^tE are at- 
tatheil It Lli^ cal’!! hoard tui.>tis 1^' M:Dp(y 
y<TiJLns onicn.l of l.icBfi ofic-; m iiiili^ilcif. 
!liiiJ u. Xa fl-fl2 iik^ehirji: ktrti.v if 
liil^MIfh a lifilf ill (Ut oLhef f»ilt 41: the 
fiiTifbo-a rd TfnR fii.o .• 1a]i|'f''l In 1 l i'l tbc 
lirejj 3trir. J'hiCEG stripa dhoald be aJfm'jt 
Jii- iriclie-i s^n.rt, ami [hf Iwv.! ti'rniiibiils 
ci th;- ^oi] Iei cifnef i^iae loldcretl (o IfKiii, 
r irr ii'nriibaf rii. ff'.r'ii (pIij/.. Till' '.hil-. in he 

tr-ifl ii: lIi« idtH'?- t'fC Pi'tt'l. i?f ?->>»ifif. PiJ 

tlir Fi.llitilr|], j.iih' ihf ll r hlieirl .ai 

llTiei* iiirh.XlmiWI riirrs'jii'ii'l lo Ihns'' 
mud4 1^1 the wrLltr anil '.thirl: a~t dokiitiic I 
fn.m xtanbnif at riaik- ii]i and tepl-nl ^ri 
4 SieiLifiif!. ^ ElnL'lio iii.luclai'CF bri'l^e at 
rCit r.ii'iip lplei~4riir]r iaf lie ('iLliift' i f ilie 
Cilj- uf idfw Vork, T!x t-Piill or l-^-tiirn 

li if h IK ■bl.'-F.lfl ddi-i -:llielili.'l riltiS-. ul it l]^ 
^i-lmril (OlP tips J.(.''i!.i;iNM:i iiiS!. illihlClAaii. 
Ffj!. i'l i1r|.5(-Jj ll'ir.' .Iir-.I-. lihfNril TOf 

djifereii'!' wave ItiKtfasL coTjefyoiiiliiii^ to 
tliCTrttji' ri-ii h'lhUT riEfilaiys. ( uifi! I vr.is 
jilcLteiJ wirli th: FntaLI i nd'ieL'iFicir coiE, 

Yiliilf- furir-H 2 .1 111 If r.'^i'rirr.l tlw- iif 

fill!' ^r^o jniliijGC.'inoc ciil |t is for. f-icy 
iIvtI Pp ilrlrmiiBr ihr I'rP.fmiLirr |Hiim nf 

i:» ^-avc mic-ter' f:^' te;n|:ns iht KPk Wt'lnff 
d£ the C'D''1ilrri3rr fiiL't lefercuiK' fn tlit 
ruTTer; ln-re'a-ldi- K-prfidi'fe-l, ('nre iT>-'ii''L 
:aE(tni rH'P to uiif the 'rtT'''ii 4 ,'' Gfirvr. u 
t Mj,' liLvE ■OiUireP/' i|i'T'tr{fn lalnvu. 


■Jr- vm-p Ijnfdi ln.liii;rpB.-e C^p-ICIfiT Ci|rL*f i/w L'M- 

fviih 11',^* Meirf. 


('.irv^ Jii?. il TT4J plolltd lor th-Olf 

cj-h’riiifj [o iiie'.ip.iiie wa.ti '.i|i' :■.■ S/a'fi iiir- 




























































































THE ELECTRICAL EXPERIMENTER 




Xo-vcriJbzi, ic>J5 


■lits Ir. Lcrr^ili cr ini.!rf T,,i nt,* 
iP.J. 4(] wbtb ;tr4;thi 

ill* '/□rFa'blc cc J-a nf iIt m^^'r 

.liUj! bt plactjl j:i A ploj* ttllir ja?. 
^liic :l:« ircj-'Si'c ^ "t fis-e^l p{.aL±.v it.I] "jc 
3iii..T|«f !ei -n rtil-Or <ii-. - hsf p^iist^ thq 

of ^tilE IrILhrE a.'SliLil fi 1 E" liiiir^, 

;ind hcna: li'^CS JtrcLUr Tiav± Jimsl.i 


^'i(lL Ibt ^imc mduitanct 
r^-ll:r‘l iPhbI, ■fl-.lll C.TIi. 

TKi -(iitcinEiis a£ Kik?. it inj Ll IrHiutB 
I 10 .V tli^ il-zyc nicker i:. htifr'^td L p. Ai t'iff. 
1C-. used. M7 f*T ^iitntiir.jiE- tt* SEJidinjj 
wa^Y; kjitll.r lIic InJuCtPHije col! I st :lic 
rirtcr 15 lilhJ !» ilic fcc=:.l- 

iiq{ licfln JdN LMiL A i^iii^oictiviiS 15 
irl (he (iltrU^b pectiTETi T. Th? ^jtijlilr 
iYiip:kn.-ner i;ih lyfjbecil or (ur^d until 

F:.giuL{ ir? I'tAfJ. Tlift E'lr 
L:ia!lLl rtf LK^DUATKe III th-t WftW tit' 

t-nil, and (he rtPf+^p'Tnilinif wniiO kiiilh 
vkliiiT Tot- -Jill se^tin-B Ot rhe (omlflfmer is 
Hid rff froYFi ^lu' (uriL'C' 9. IT the niiiilL'ii^ur 
reidi.iir TTu., sjT *■ .kfftW! '■^itli tic lirp 
irldilCtitn :c in iiif, -h^ni Vj iiiAiii^ eik 
wavt Iciielb vfftlail Jini: .atcrsccHnB tilO 
fuYVU 3 rtir In^ r!i''liicta:'Hn i *■ il iV 
-Ta'r.h tOf rlCBitje n^rncrilaJ line, lE Si. (tcr. 
EliLi [tifl- ware k-njiili is 1,439 iiiidn-'. 

Jo a ^smiLur _1 Iv lcng;tli _ Is 

mje-ijujcd !■; a rciiTYtiii^ '<•^11^11 is« ['iiT. 
1]>. IKz SYiw mettr ;aHB:?JOM; clil ii 
pb^d ii iiifni-lrit|1/s liiM- pcuiciiuitir hr hx. 
I«i5< COii^'kP eoab ur(i3 Jhe ticurninir rift- 
I all s'l t lirnc'd in (he nxlcr '';>1ioeicf. 
Tlx- Yps-inhle erodciiFCT il list? lud^iJ ‘UBcil 
llir h’^iuLk are hrj.rd Ic-uidcst ahJ lllii -ton- 
deiiMT selHOf ir Kfirrpd tc (!* 

curve*. :□ Rbl i' ai csplliotd illicit, (fives 
the e^aivlileaE ivav? lonj[!i in ruCerf, 
Aindrcr tJiriiioii Hit:|Kidl iJi vofiuc i-Jr 
iTie^lar^g lO^ved Fignal wave leW.lv<: 1$- 
a: i-^lo-u*!).: 'i^'lifc. a. ■Bcrtr.iii stalifin^ \i 
iiinori -.n fbirpest on. ■Gie ivjivlaT srtrJYina 
Kt lisB thsiTinrtoti arc kit iConc Al tlih>' 
eeL Then 1he ivyr? mvtrr L htoi^Eijl =w»i 
the e3u^3, etc, md h/ CKtidnii; (3i£ 
meter drtuji (hf rufiinytiiriiif 1 Iiiiyjt- il* 
hratOr icrtjs itJ il. ij pS^tiPie lo Kmip Site 
rviitt -o-EflUniljeiiL; hy I iii'ml I i. ui hi tire 
'plWiWj (■£ lilt tieiil.ir reeyi'nrff SEt ’iVJieii 
I hr nirtef pi|j;nak o''>r I e.iTi* 'uisilrKl. JIimjl il 
i.s 4cS to tl:c '^Ave trrfip.i oorre^pcEidsi!^ ti 
II 11 *' sip(t[iie oF -lie T^tFis'liiij ai.^iaiiiliiT; 
Fioni the diti hero jip-ven i: Is pCasihk 

tj easily' Ijiiild a vrasr 'metio: Vrilli aii} 

rOtArv ccaictCiscr. lscor the sCuLacaid ill- 
Juctances twie citec’. 

1.0ADrH& COTL 'Urti-HTT=n Oh' 
SLIOEE, 

A mlnSjdi'ufO k-H which Ij pli'ced 

(U Lop of tile loajc tOliplef iliilt/ ear. 
rtudJJy to ^vid^^ irid ihe Htinit -jinsc huv? 
□ Fnarli Ell ICE -aiavc lmij(ji. Thij i/iMtii- 

meot hij bost uwwd -pyt jll ftvursl -KrtiL- 

ri+t^lil rislhii Mailfiit -(cfy Mid-csiE.ilIj'. 

3j fO'i'irrirjf lo (hi draw'hpls li4«ii'|Ej'- 
fi^fi 1ln' rtiM'^fFiii lirni Milt .jnlle t-vr- 
don(, fitst commit a tirtilEAr totni A t'lf;, 

1, v*lile!i ~F iibilir ijf Yi.iinr ainulatlTl^ i-?- 


kriLl. prEfeTot-lr l:4td ?lAlil>0r, anil tujDEd. 
■cut in a. blliH. "PI r illsiirrS'l'i|i' ilvtn. 
hest mark olI n firtfJt liitliiji radi'ac of 
]*i inrhes aid -iii i| l-iy niii -ri'enly Al fralntx,. 
aind vx-n K( in rhea; hr±j5F mik ha-.-iag 
■A-injch ftinJ:. Aller liivi-iji ilif ir iliij s-li- 
(aln 4 I'ineh hriSiS Cit?4r Wiihof C and 
tfnWBL i; -DaTei'ilLy Oh the ^.'iTiV, i* mIu-a'is. 

It if tDsbflcd in f.lAAO ty 
sneaos of three Laa’*-- ■^(■l■;Wi. 

Thit fine :i uj-fd (jc -WhUKt 

one of Ihr inJ cjfnics'i wu' cT 
the 'vrihdin^ by -u li(\1S.h. 4] 
sh'j'A-n In Ini. I. 

jV holt if ntht 

drilled Ell (I-r P'.l (rr Ilir 
hcL a. ttxl iniij iT ft^tO B 
hrlJS ink ?i. tneh l-jiij-Fining 

in mltrsin- Jlfl-nie-er* *£ il 
iP'O;!, Fni-a ihk hia-n [I'.h? (Ik 
: hnlt IP i." nlaiec, iihieli la 
ir.aik fr'.'en bra^s ft'Uck,. aid 
d-;tnlk are shown. Jn Fip. S* 
The cnnlac: rirliT F' tow 
ST iiiile a:- '.11 drc.'^'inK' 3. svhkh 
'is lliea soldiTTil ic the slm.t'1 as 
sefO. ^ 

Vi -Wj Ih'Itijj ^'ilkJieil 'iTalli i.11 ill'; laa rrv- 

siri' d-rtUlJ. (hB wir.-iliflC Ft 11«aT lo te -wn- 

fidcfril Theci: a Pr ^ ^ri*'!iYil* (r.i Jic wi'll'id 

M (Ub (OfI. the Jirti wiiidlng wnjihtj of 
'lO' i(;r '■? Pvu 'Hfl IP- C. C. maenei wire. 



(.faMne CcH M diin Afhl r«i 'll'um ,^l:dru- 

Ihr one trt-d of (I'io CO-1 i-i hDaij.,;lit to ite 
hrais wavlie- 'C w"d Pimlj M'lWei-ed, 'ihiln 
IhE Filler aid iS JOliisod to the shark of 
IhE (int lirtiii- s;«.t Tlir >ri-iii-.il v^jiL'dins: 

tMisifU eJ id (cfnJ 0! the l-i*a-e '■'viK'. and 
IhE foiinetlioilS ■miiik ■willi llir GiaL 

Eae's^ wliitE the oUkr jjihl- or. eo Hi? secoeid 
liCi ,MC iSif Olhtr winilngc ip;? ma.V iib 
Ihi same -rraj-j -and citli T'indsnjr ii in 
created liy Gvt (si(n(k 
The sliaEt is Llien serenre-d on th? flwler 
and CirtfliMy ajdjsstod 10 ?tO iha- iht? c-il 
■jolilef caiiir and thnt tlie OVP-,teb ala^lc 
makt'E c£'ii(ACt ‘.t 1:|| (ich pptni, 

rio'A' rofinrcE (he nrrial '•ysfc le Sih trUib 
liaLsn:; goaL wlrilr (Ko Coil^ehc wipt loins 
Ihe res'ii.ai reEcisins' tlr-cu^ Bj iiirniii.p 
IbE retl (h/t v.-a-^'e knppK if H^ulAEOd. i-fld 
ahjii llh- »rii'.ei cau hi Lii,'! and 

:nrth_ T.iia snelhEd ol tnnTn;; il Very Eill- 
e'oiiL HI ll Hi II c ^ariif (lire syrci scil.e 
- iiejidcj encbl n.; two D^eradtns (^ 
hs arrcn'jirsheil hr li e l auL in ■h-o j'lpii- 
lieii 

T'Tfli'j' d#s^-.r has ws'n ^rrctrFn’ T-j fhe 
bayffte T, 'i'hiTiry -Kdlrh has p-ilcrti 
(H it.'. 


ELECTRIC VABMISU. 

Piwdcr iOrYie Cijenircei tt-fs li'i -f 

iiiAttsr. plitt (trf irior:»;r.iJ m a h-OlUO ^ir.d 

(iver-wilh alciih..DJ. Keeji In 1 -pi-irm ]iJ»r- 
utiLII ail th.O sfloJinp wuo: :f dirjolirfcd. TllSf 
varnish ir.ao bt used to e^i'cr niic-nTj. -il.iL 
I'ltber .parLf of ckctriul apuarahir, 

EkuEi II Ctb^iiL 

Ifelt oiiiaJ ?jr<j ei btciwmc inc leik 
iOnlhEr pnil iilr in oiie'Ecartl: -of Uifir 
usacht of Tied ochrO, t-.irimj; iiPitij. 'well 
rnineL This. eeiDEii: is use-d For Ft'ilriiii.^ 
Libe iii'Clal SOTlkkPiJOi r-iEpfrictl l-ni'-T'^niwitt 
:f iJiel'f Enf uliirn; Eiq.'pcr(s, err 

C-iihriktlEtJ by 

ALEK-^MJEH V. S0T.1 .EKF.lh 


that LIfJlITHIHG sWiTCti, 

■'£■■*€fi" ji'^iiE !iiiiJleur ibitctEia :( 4 l^n h.u 
a Fj^'niKiBO lo iST(K4n-iJ tlx aerial -rridu 

■Tic ■sis.iiili i-^ u?e'l ketaose it dj'J-ipiiea 
Bl-ali? M-nal Eurre-^ts hofc-r-f (htv have Ind 
E ■me- hi a.Tisiiijlile LllO a htivy charritp 
ard thiB 'prtvp'.tE do-nii^e ■to. Ihu knil'ihiiu. 
■n il p-|i|FHrMt;p. 

ihe wire fTEm ihB i-n e-aitli iknld 

■p a pill J pi. ft- S. Ih-Ujui ti inch dia.in:- 
4LtTi tOlSpCr condiiftos, (jinr.ECt'sd vn ihr 
hii I-vLIi- irl ll r iiiiildif.^ usiiL '.akiriE a Sitr-Bifllt 
OOM-PfO to che- CTcuiid prafer. 

'Tl i? ''j^rixinjir siHuFd censfs-r oi a l2* 
f-jos by i-iueh. ciEmrleT ItObi p!pt ilfLi'-t-ii 
IdLo u.'ofs': Cjirlh. dj a ll'-hlCll aoo. 4 r-: 
nf copper hLi-kd li lee: riffp- .-iome 
amateurs-use a cOft^X^liiOn- liiode 1 q j -pieiL- 
pnmp (.irOsi pip:), lo nnv case the cmi- 
iicctiL'ai iiiuit 'x z.ol-5<rcd sL-npi (Boed. 

A. lOfl-amp+.T, 3JC' or SC-frri'clt S. P. 11. T. 
sVtiliCh ii ixcincd. v»itli ibc ncrlal c JhrteeEcd 
10 'the blade, :h? jrnnnJ lo fH- j.HTH hi.iL 
1hn luraraLuj -io the 4-lJiOr jAW* This 
s'witch suiy be oblliiicl £^^au iiij' elr-Ifrio-il 
supply comaBiA}', h'ut Ih ’□rd4r LO aland tin 
seiJd ii^ '■'oltiiii-.'' tic li-sr -sJniiild [-rrFiirf tly 
JC iradc oE sii4rPilc oe_ p«r?:!ain, 'Thi 
clitat^v^L vTHy Hu Ju (liis 1 ^ Fc hi^ a flale— 
linfc- |-,'xi(o!| and remoLJit On mareiE j'eii:- 

crl ( 

If 1h; (.trial pevoer is- eOai^-Pftd^ of fOi^ 
X.K 11 ii^ifper '.UTCS-, tli-rfl 'the *cad-in 5lieuL'd 
Einsist oi fc«r l-l cnppcr ndror -ar a 

y.a- C li- i 3. soIih] wltc, jtMjii1(d ((hit 

beirtjr belt of courje. 

In hfdti lo p-"i>tt(l lhE iwlleh froin hc- 
jnj b^?5:Enp i: shonid be faFlened srilli 
jFjiCWj. in H- ''lith B hii'i,i;ed cover, ar.d 
rhe leBd-isi fiEt4i:edi bj-; ii rEi*,ii1ar->t lirfon? 
!l rtathei Ehc switch. 



IVbCtTs-ll M--2thPd ll InJIaltii L'flitnlilif S-FNifi. 


Rahi can be prevented fn-in STJurni'ji 
-daTvn 'chr kid-in by mikins- a la.ll iafijp 
in it. CoiHrlbutfrl by 

\VM. TL CrtTTHELL 



rjti* » zAl II. (JJif!F'an<a (*f 'UataE 'Vn-c (VltMT on Trp»"’ 
jillsInEi and l{iciIt.b.^ {insuiis. 











































































N 0''cnit‘CT, 


THE ELECTRICAL EXPERIMENTER 


AK RFFICIE-NT DETLfi'OH, 

; ]ie.-Eni:li ikrkj iid (f{*«n;Hiori 

■(}f * fimple f*z -tnicienl srtiiE 

ffHi'iii ;i liiiiiMcrpciE j-iVilclL. 

wl'.jciL ] Dir :;i:je be fridiTiii UfClul [o 

L(H; ^11‘iirnr, 



IhziNtM' l^rara (!nlt> 


PVanjEE i tlrwlc-flirii'*- 

Inift ^Aitcli r iLn'crcYT ibe binirc tll^ 
p]au a '■I'l^hEr bet^'Etn th? Ehl}? a;ii- |■l;>'t, 
iO ;q lIie %wi[ch. bitek to ^ 

iwuDj fnniii lid* to liJe tD far^kitBr'' It 
^ lijttatiiK'nt', hefoTE Tenbtin.E' tii.e i-wntth 
t.d-rff, [oliEr -or. it a fiiiic ■^irc of 

dtiKr flie-Efihor-braru^ m hrati, to nilVc 
KitiW! whli ilic crj-sial. X'.'y*' ImIc 
;™-j!L aniJ klld i( iBLt> i 1 ;b 3 * to ta-SJ :1lfl 
»* in Fig ^ 

Tli:i cwiipktf* liio ifcicct-flr- iLie c:1ie¥ 
Ijckia u.?^ tc il;cirl--cir':nh INI' “li'- 
t:cKr Vfhllfi SCillliiiK sr it iiia.v also '!* ct>:V 
-Ey-rttJ tii?0 a £tt«[Qr. If lltr niii«lriii' 
hai tTidrij alwit-fifcuslirw tiK- 'EtleitOJ 
CO. LIk ;ii3L-niB:i 'br^iLL'Ii iiUifc 1141': I'C^n 

|jiE idcEiJ ifiltEMT. Ilj miv use a iinalc |:ok. 
tingle (iirinr aiwilcli, j.ii-if wHI rnt liavc to 
:t:i-Kc HiiJe-J. Lf in :lic ol IlK 

[foifi[^|i'-p'.:tr_ -Hjai^lr lliai'Fu' wbEfE 

Ibe tloL-VIc HiCc wiH b^ift suhni- 

Lvjbcd liii^lr lila.k^ {^uittciion! 

4 rt it.ovn. 

■toTitH-.-ni1r.1 i.y ^VTl.LfA lf (JLIIlH. 

A HANDY AEKIAL SWi irCJI. 

TliE f<il1r.wiiii; iitJti?i:«:ii(iiu »;ill be fo'end. 
vtrj-- Berfieosblt (or censtruelii:!; soi rlli- 
c^Kic ajid slnflt C+riil J’iitch 1 : a. 
injmiTK:] dOH. T1;[f iwibrli niay be tliniwi- 



Atat^ girtluL Cqi'iiDvxJ M I Cii 5-T- l^oak 
S*^ IbJicir 

irOm tr*njitiiL1iliI (0 r^wivinu, auJ v}«- 
rtEy Tiulebly a.Ti] salis-actor'ljr. 
yttai-n tTfo double jingle tbriir 

Eiiuil-j 4 .ep ^EiiX |r^: L11117 rrillE'ivi?* ibr AITT 

Cud place list lufH o':*? Ibe am* and Iiigi- 


A iidmc.madl: tuhjno coil. 
Tl'iC gPtiUeL.r ]^ ofietl builpcreii li;; llt- 
;4Pi( 0 / lutiCf 4n4 liwr+fitt :|ie Xunira Kil 
licrewilJi deat..~locd it'iLI bt iouJil beneb^al 
h j-fttlSmiTiJ lh:t enitirrcti-iriiat. 

FiTit j ^^ktidcr 4 lihJie:. :ii -tliaineCer it 
made fiPiT. cnC, e>Jied Vp-itil fC.:- 

j.£ne (o :^i:re pcTket i[7:u!aiLiKi, nr, lietie:' 
snll. j i^'oailra pjrliixdci b« imd. Tliii 
eyl.n^c-r ^Lfln1lI be Li irxliei li'rng aikd 
ik'O'jiil vri:b 4 layer of 2> to 2£ eoipE' 
'jkLiet. vrlLk oclto-i eokieTiiij;. tEruni.el kriic 
n'LlL oIjo he found «l?E:tiiil1. .4 r^d ii 
nnw IieecEil leH !ut aiLrl clravko a!or)^ tl'.e 
coJL, tliiii. bjinlnq <?il tfie eoitoTi ingjlalisa 
in. tuo dktmifLit: ^irc-s, e^cb ahLiul ^li ineb 
wke ; tioete bare stripi forming ;:Kii!h^ tviuTe 
(be jlLHef< Ilif.liq Jkt CIIjeiicI i|l" 

eidati^ri -laoj Jiipjr «erv*+ Lo r^iti.'O'X'e ct.e 
(Oitjns; ab-aij; (Ve J-li-dcP 

A eoni'enE=Ti1 ilze frame eE ^-LkIl 
i: then conjlr^ietii, iwre*! [kc cr.ds o: 
T^hJrl] .^re placed I'ko 'irjij. flid.C'r '^’iti> 
a. 4]i4cr pn es«\ TbeK- plidcra arS lusie 
from piece! fcpj^c (?r eojq^er .ritll ftoltP to 
fc :hi roi. eontflct being jtij'JiJcod bj- f»n- 
tn-l-Tff (joIibfrirB;) - FIT^ o( pp?;ci£r brlM OF 
ePfiJ^tr onto Ihe tiidc^ lidet LTtiiLe at Et.c 
(£>]1 a J| C< 1 .- Cf IljJJ n’liA-r ikcujip lit fitlF.lr 
liMil (0 pFever-t |hc s»iiL Jrom bclilff 
grniiiiili>l ilir<.‘ii!ili iliT liij'ly fSliileri C*" 
te pUrckliFC- vera- elws-slv JrPci any hiptIf 

InrtKr). Tlir LiiJitig tiiiiTK ..'jiii be I'to- 

eored EtOFiii cdo <lo' orfb. a.:ld i^i tiic dTatr- 

Imj. lirri'T.'. lili fi -kwi'.xii |iie ma'^tC'OOj 

(bPre Ubiir fPur ttrmiiU.lF. by FropcTtf 
riit|i.i:v^ig llii: :i1ii>T-4- ilirettions, ^ooj cesnihi 
itfiHy I'C rtnli^^ ^ii;k (Ii:5. coiL 

(Iix I r^inl rrl liy 

_K UUNM, 





^ linm^rVaSr Tuning Celt 


SMOKE STACIC SUPPOETS V^IRE- 
LES& AEPIALS. 

TT;* tig tmotie iticV at i1 » Rini-la Elac- 
CF:c CICr'i p^flTFa- plar.t at G4lvifr;ci>Jl. Tti., 
■jra; |.tolK.bl^ nerx' interw'nl i v li^ iLrjicatr 
t'O- be used as a mast la liold ■A-jl'ttPlC Jfriib. 
bijt St t.is proii'i'tl a TeMnnlrrEiiUi ii'.tnl iilnii; 
foe Ibe purpose, ar.d nefifigtl -^r-e no'y he- 
ji’g liAiioniisi'ed fTr-m tbr nf tlte 
.stadi to nsnnts a; Sir awa>' OP Vera Ctue- 
Eerept f.-.,- rl«- rklielrs! 011 -hr array 
TTar.spprt BuEord, 'U'bicli vCs in cluEItiuPoI 
I'lperaLiot: all LIltoiicIl Et.e rrcent j 1 E 1 iir. 11 . Ehe 
^tairar.i nnrrks.s lit at tlie lEniisb. pairer 

ispuv?- v/six Ih? odI/ wireles# Tii (h.- liij ld.i- 

necEirg GaivePton with llie o'jtssile- wirtlj, 
T 3 .r jiraLVCiiii j^ijiIh kTEr L 'lo^’n lirrirag. 
:hc l-tigh: at thf sEsrn^ JlitiJ \ftn5:gceC»aiD- 
hell lijiineil la-lrly j;i:( lii-sy lijnsii B lor im- 
QthM-r phee front ifc]i eli Lo opCnle. 


of the oelt^^. TIkh tiglrttn lo i^HltckEr 

pcf-.i^-llCf c|e>i:ri| Pr( Ili:r i.n-iul r< ui rlnhl: 

an^Its. (attEit to either a v.'a1l dt ra'ala 
]r ill 111 I II. a s-inrial La se may be madE 
for -fiis purperE, it:: dic:e!i 
Thi^ ihralit ae composed -of b lilcid^ of 
.Tond, Ineli-s Ion?. JcrtT^-^d a.t 

right anjle! ootuKer k’eck. ^4K3''T»0’-a 

ineli-H l»|i Ihc C<t^:xers Pi wfikb iray liC 
iH-vE-lnl Ell iir^ihiL-r ^ lies er effect Cce- 
Lrih'jbed bji U, K. W-'.ErKliH 






34^ 

A HAHUV DliTEClOil SWITCH. 

L haiie Epiind st;c fcllowtnf .i-irsteli iie.i> 
LeiinLEe for IliTC^'ir.g or-e of 1 liumaer 
cf dLEcnors into <ipeiu:, 

TliLp can be eauly snaiLo tij' p-keing si(htk 
glided ehFttiCtC pI|0]ISi du a vritalm! 
b^.!*, p? fb.pu-p In eheieK 4iid coniieeMiii 
tJleiE to Etie I'Ji'P *: brasv bji' ii r^iis 

of lIlC bPEiiS Sliipt, ieidiCatEil in El^CtfJt 



.ill all'll nt. Till' ulli'iiiy 1imsi drips ai-o 
ri'itled cnEo a paete ol pheA Ah:?, throng,), 
u'lhch [s Inirei'l n Ih'Il'. A rix1 f! 
tjiTOUEK end coaneAEd tP tlie wood bpti'- 
Ti ii 1 ] Ell Viit, nsiij rr dlH^aned 1 linsiidc 
mar be tKcebed. 

Tl 1 - IV^Urr^ rTi.lcin 1 to .'1 rrpresrot rllr: 
5u Ib« sbtl-i ind -nu-iiijeri of \ and 

jlli” IrrrT: It Air cllr l'i I'llir:J hM-ii. fiW 

LIm ph/);ie.) and JitsteiLtiitntE; 

CcntrLhcled jy GORDOii SCH.^'.iUth 


A SIMPLE TUMER ELIDP)P, 

TJit Eeilowtrrg articLei arc reqeLTld 'VP 
■iijJiir riLs]ii(idy li:iie sAdef; 

.A iJtoe nf bard ivood in x irii .e. 
in', ill n-luelv 1 (froosie '4 in. a- % ifi. 
is £ 41 ! to allow FliJer :o past ^hronirli A 
jiecL (if tii; Or COPFer "-p in. x 5i Lru If 
lined over thfi oroju'c and scroi+eil nr 
iidilcil e.ji. i|i; eoi:y(TiK(pr scej E-.L On 
tilts 5f jolitercd eIie slider ccaitact, i(if1iV;i 
liua Wca tiH>.xr];y sltept^l itinL a 'A in. JIfO- 
jCCL'iitn ellewEi^ In 'erdcr ro maloe coni -irl 
irlth Dod. 

■Thlr ■sU'ier U'crht very ea;ilj' svlien "hC 
sl.dcr eaiitiCt is mjtlt ol 4 thin bu: Ec.-c 
tjle fdoce of trasf pr jibosat.oe LrDnrn. 
The lliari KTCiod handle ij now iiheit a oaSE 
of lliellse Stnl the flldcr I; Ifai j.- fur ii-fr. 

ConEel anted bj.' 

CARL L]N‘K'tV^IT.FR. 



Tudiie Cell ailrr .'LJf hTHtt VYo-wt- 


TliUCIIAMrAIIJH. ILL,, WlftELESS 
CLUP. 

Tl'i Cklmfsai^ll WIteleai Clot, flmn- 
tml^iiL S(L m' iii|La ii.(CiJ .^M?i ■!. iE'ii- ft 
.105 nine rricm'acts: a(ai;f!ec Lee. im-si' 
denr; 'i'l'alEi'r Tli'arin''i1l h 1 . if t-pftsLdcPl! 
jetepi: 'Ilpi-FrUrd:, secretiT^-L EiUCir MaLI^ 

treji^ii-er, .ki.nl "T Itrellovrii, n-j Hell, &i 
tti-'i-lir. O. dUCkr-r ar-d Ji. Chatman. 



































































































































































THE KLECTRItAI. KJd'hRIMLN J £K 


[y]j 


V.1I j:Air4 Elf Whw'.id'94ii[Ur nriati: ]':Ka-T I'Aiii;. 2'R]zi:, ai.n';; i Fiti7E 

IT* KtJ *f il-* ir JJurul !> Uj fEECiiii.lii'b jnw nilLi lIJ jEt&ijii:i ur viC u4l;iii1, uiC icc iLf ini;.n- ii^irnr L pr-ECiKll 1 Kj Drlcllia Idfl ^'ApiieiCk 

In rip ZdiCviA 4E lalj r|<MrlT>**d, i. ircD'.blf sirii^ ft pnitt w.ll hj avLTi^d. i or ibt Kfjj. fob-n^lfd 4 ffiir ut' W.IU t D tre- bir^na ivi .be b=>id^ b<it 
J:(pa 4 SJiSl Fjle-t. ^"'I ](*•■ fb? Mil k friMt .=4 fun. J ic utitlc nqiJ nH bj- vifxj,- qWjr»fb(, 4 |k| rf«lfi >Ktb:lTd 4it jnCF^itdt ’Vq- ^Jl| .KfLc lit H(- 

Cl-La:cjl dpLAirtlA 


riftST rnazz w.oo. second i?ri 2 e jiiM. thjj^d rnizE si.nt. 


AN ELECTRIC SOLDER!tJG [RDN. 

The ^irilt'iVtii'E !■; t t-'it'rFnic a:'tti:ltfi|nj 

i.-f.r iTiaE I 1‘HlT-f ^l^u;lJ ujrfal anJ 

jaTiicTil ;irlv inx’rii^i’ilp fi't n elk.-j. ■fLiiii4T’f 
Of Eijhit p.dcup, Z.3 well HA Jer uic lii -ovci- 
113 ry roikicr'nj. 

A :?• * ^niil! ^arLi>n |itBi;i!, 1ct«i| 
snlO ihe ^Tiil dir fi r^i]i|srr niTn' It C He » 
’EYinlt TTKiiEn’i ^iujiidlc. ■[fil ri( ™t, S3 
I'nil lilC en ij i-r lil'n: ittli tlutr In ici|'.'((|l)-. 


t. 


iiiiiiiEiiiinuiiiffliiiiiJiiJiimiiiiom 



Ifp- kltCEtlt- 'bnkScj'Inc Irnn. 

.■\| li if jfT.i 3; siliijle fJvc-er: tCHiCiieECir. 

ii.iLd!rlrir I’ll l1i-r ei.i]i2iFe llllie U-. 'l- blnl.jl 

Tei4S.:ani<c CK-il tO' rcF;'3i:i1^ Lhu 
■iminii tli'ii-irlfif 3t F, 'Tliile I'" iflitiT^'- 
b. e^^-itclb ff!7 liTEaking ;he circuit. G fi- 
I he psor-r th»c ilif ariirlr 1] c l■■■ ht- -ini- 
ir^TcJ tD x.n[{ ] r<'pi.(|C:iLg |lif inlJfTLnj; 
rfi 1 Tt ; nr if ikilrrt!, M-lilr-i' 1 li y hk- iiicJ 
whli aeid, •jiri'.'rl.Jcd ft 4;i1.xll fiiViC i^ f-it 
<iff aild fiLecd CHI t1:c j.rtlc.lc lo be isE- 
ilcreil. I is thewn thr ";itc' fwirifJ 
liy -eiosiiij; the SEncniii acid licikllri: JItccIIt 
civcf U r ni^irlc tD '« roldtr-Kl. K is il4- 
dtlucr iiniilr.lCiJI ui p t'C' kr (ticr.iiLiki! :o 
dhu article- ^ciii|q' jciLitcrdl 
Tliii I'ViT lie iraJf rithtT lar^c Of 
iniill, 2t tlbp .iiblikt Hi. I hsvt iwl 
ray ■sueecc’ witli if lui:! Ecc! jjrc lii+l 

ui’irr i-ii.iCc-ii-c -.Till nttci I^hc ll r'Hcfnii. 

tJliii tribute >1 hv 

MAKCLD SPAULnrVG. 


TO PiOflR H01.R& IN Cl.ASS 

Tile feirciv-iiiu jiiclJiOil til tiiahiyt^ (lef- 

ful.tlj III-, i nil I|U| J.;lu5t muv V uf Pirli-irj'. : 

fin -aEil trir.iiEFul.ir h t bhiJ lircik elT 
j|r .i|i a'u lit ’ji in. fn'-m ibc en.]. Tfe-f^ 
■he rbank Mid oi iho file lit 4^ I;j'a.:c anil 

■I'.e ll a?- ft Llrill The -i.l'otili' 1 ..^- 

drilled .jLcvu'lr. uiinc kcrJitnc a* a Iwbn- 
caiLl. \-i (Ici-l it may lie -Eoim.J ruilier rjjf- 
liiLt aJler OUK Jftftrtinil tlrc 1-inTi; or 
[|i£ I k rjHTce; it j^-r n s reaiinr. 

Cocitrilidod hr tV. H. GU I I'KELL 


^UHNirURE POLISH. 

Elnriviili ]K ]tu.liniiiciri' 3 funitisla fci' 
i^trikln({ ft chtin rvimiitiot (phHisIi. ctliicli Tvill 
Itr lOunl \ ff tJ(lcp.,‘i;jijj;s Oifte-finlf 
ftiCOhr.e, ''i ^A'iId^ liiyiiL LuIiEicalins oif, '2 
drops i>r ri| .if TH'l; ” 

Cortfiliisi^d It MONUOF; H 3r..'A'. 


AH AUTOMATIC TRAN&MITTEHG 
KRV, 

I jivt lltJu-w H tlcJCfEritlaii o: aa decI-ij 

iaiiiiF< Lry. wliiolc, 01’liiEu's's -r iiirij :Eji[z-s -1 
fjcn-'f^heuteL u ntilly inrv Minplc. 

Tit .srrit ccini-iirfnplicii it ;'a' Ikihi'. T1im 

i> iKiJe oi ffik inchei. cvilb. -tcai 

:T-'neh hidi^ d'-iili'd a.iid I'li.iinii'rttiitV, at 

■ lieum ill Fit. I. Hic .A. Ft;. 1. 

fs Cil"n[tlVtdl uf J Pl~I3iO'i 7.l['lklF~ 1 llli.. r-lHi. 

ilrilCeJ and :ap|i<J, EhiKHi'. io Fib. /i. 
Tkr r.;iipt»r1s k : rw! F" O’^K- ' ) 

Jit.ifirf, .\ ftiraJl iiJvcr |:3H*- atci'jt 7 *jr iracli 

ill ilUirie-irr if tnir'r-rtrc! ici-Tii' ivnili'r til llir 

h-t-ef, ^4 iftCli IfOiii Ll'-r c.ii:l SL ’ K’’^ TTif 
Dl'mi xcHltiir: it tn'd«TH-il vi ihe ■trr^u,' In t!in 



J'-£. 1- AbIj^jIIc Kty, 

Kale 13 Ixifde. atiU ioto '.ln£_U Ecritccl -tL Slfd 
[liri. MS k'i^. " iltjrc;:!. T lit ]i|ii fitrai-. l1 r 
■jii vd. -^Iiich CDcrJcs^lhc hrver. Tbo 
iD^p. are shciwT in “tj:. i while Ji_ l‘iif. L. 
H a piccg oF iS-i-iiicIt hard Tuliber i>r al-rr 
.lirc-i, [ill ."ircl at dliiciralevi iu i'ig' B. Thts 



UflaiLd nl ParlA h-r I'nlr- 


Jj.BL!|^:rr^ |<.i ■.li-T li^' uzi >r. I r 4 

■Y. nith lOnij. .'si K mey Ic iecit i hird 

rmld^r kry Tcinli.. 

I h: STrirE t-'. l. ij luilc ot piioi- 


rUE35 FOS CATTERY ClRCUrT^j. 

A rm ill ficse for talie^y circuitr ina^ 'x 
i'uiJpi..r d xiibj-.ll piece oi tm-iEplL The tui- 
fc>i1 if ii'Jt in tne rc»7iii oF a narTe'.y ittrij: 
■ilii| tcnaiirtte-il kryfetn pvij hiniljaif 
I'M riar ivlld vie_v ncecsrvlinsj eit the ^'urrem 
it lus tD tarry. GciiLilHcLcd I'r 

VA K. CCTTkliLL. 



Kkthry l^.ptrp Hade Irotn lln.l-oJ pnd .11L,-*. 


f-ligr ftrcjEusc sihtiDl Xc. .tS or 3-1 B. £■ SL, 
pufifc li-e.tMirc.ft iniihet, Iti^ ini.ki.- 

pqsntaee tvich n f’l-iDcli diatsieter r^urid ;.ic'jcc 
l£ titvef. Jiik^rrC tnio di twi ^q:| 
'lultcd Dll L-i> ti e s-Tifliftjt thrdiiflli ? irfSii-r'i 
diacrerer hole. 'I1ic it'ciFrhL W is. nlailr Dt 
hrast. l-Si’-lit'f iiith. slot isi lavTotJ I i 
die verier <■>’ the Lettc'nt |*d ind'. ijtciv 
tec-scr'rit' it tliw yrla-mt! ia one ti'ld. The 
'l.'tiiit li j> 71 L'-iilf-pt C. -pE piiOiplli-yr 

■irorifcr ] nw'l lyJiu -JiM -fl. EikIi ii'l-rk. 0;i 
CHIC jEilc of [I'c "L'd' tht jLItzt cwilatt u 
fnldered and a ifn.hic'i KiJe it drilled in ihe 
qdier ,citie. T>c iiiifbi^ ij fsjiletied hv 

nh-3itt gl jn terew to ihe 0. 

Tilt I-diir iws-ls h'l F, Li. I’lp. ]. ate 
eakh 1 inch COrtd by 'A ii;r1i ri|.ijiLrc. a.s 
diDirn in I'ij:;. 7. V l.^-'ineh hole is drillc.;! 
!>4 iiKh deep m die hoiiarr: o-f cicl: aii.1 
laviwj Iff ai 8-i'I lAjiir d-3:J 

Ifrew'f. ’tllh Liii.;rlri| ht-iili ftniJI IckU ii.ift;; 
alny.it 1 Incli loin;, ar-c rtcitilrcd Eor Llic'c 
poftr. The; F thiJ L’', ]''iss. I. *■;: 

^ioi'br to the otlieTi.. ewi;c[i1 |]i3,t x hrdc 
,^j inch in diameler ic drilled flirgp^h ihc 
■>a:.| ft! the lop. TIh i^Cn-s Ld n'liith tbt 
s-|Krli:!t^ fttc fa^tcIH'l pllde Pt. Llldte riOks. 
The twa 3trc.w3 arc nilhout hcadi. 'aul arc 
'iireti leilh knurl-rd lath, r.alt. 

'jTo '•Jiflfits S aiti S". l-'pi. I. utt iLifdc 

n.f Xti. i& |ik?(p'ior bfOirir r.'Irt. Tlioy 
jiv Ik tilth :a diancICT and ir.cK Innp'. 
One -end of each fttrin^ \t attacF.ed tp on: 
cif cIm- 'freiti itid ihe; olJief end lo ihj 
le-ver. 

ircii.ieoEitiriPi are made hriincen Ihe potCn 
F’ SD'I n ai'..| on* Mndinjj' ywi; alia ba- 




































































































































































































Movciitlicf. Ji^t; 


THE ELECTHlEAt EXPERIMENTER 


■ 3^5 


:wlkii (he ie-i.^r iKarin^ ind : 1 i< ler 
liiiiiHi 'IK' 

Tbif <pe<d ^ cbt ii-;niU cjii: 'je 

fiii' DCiii'lrc the 

VV jibjnfl e>ie i[:riii[A 

ti'Virni-.|i .t 1 h J iiHELrr. 


"SAFETY F]T?ST“ QN THE MOtOS^ 
CVCLE, 

Htrs ix a sirTtpIs i-itllc Ml-Ml^'i'ncii':. t!te 

^IJ'Il-I'IIH-JII uf Htllkll >iil1 iomitr rUcid oE 
:':iflLfir if-hiclK aj^auis-l aecitT:!" wlien mm- 
ir^ <'». rji ciiiii^r^ ..r nlwn ■dtiiiiiiii cliroiiit'i 
tidii LM tix: Country, pr ■^iLinris*. 

■TJiii -V-vifr 4^4ril■'^ilL'.L^'w 1; ''lid'' ftqr ljinp 
o.ii J uv(i iftj An-C''^'i. 'iTniH: art l^ti1ljal:l1J|■ 
1i;r tl4- 'I'AiL'h dM :h b.itUEii 

k-iJnyL™C!ii's:l Si 4J faJIcwi: 

l-'lr^i ir;9.>L- a tma'I-^rT^d ■A^HKlni ■..i''qilc1 
7.1iuut uifhai. Tajic a ]:i«c 91 ei^d- 

! eni r-^ eIh- aTirvi' :IEiiii-ai'^‘jii>^. 

u Jliflfp knsft tin css:, -^itli ihu aid Sf 
a TiiJi.'-f. iwci airavK, JiiHT'nij a vjiikic -.iJiyT; 
i;L Ll:t Ctii'-ti* Sdf !li4 t-tar li:alil. Thwi 
evrf p-lii-t Tfii- cii-^'.it- iKip^r, ikt ^■1'll;■l. ''■iic 
red ftllX- liiiiiiy Aqa:ast the rrarw 

oi ib(' iFi'ia'.vi nod rf ir hin|H "'i ihr riir'!- 
leani I f'.iVi.’'i' ■.■|||•:l n3low (& dcj'. i\Oiy 
i.:i ili'w tniniiniTf hl^■|^ i™ r''ii' 

L-^.ic fif Slid ^Vitaet;. 'Easto: Lbt UnSiii-, ii:a:^£ 


?iar] 1 r.i' I'H'ri -=:i', .13 m:i]. bi: :ll^a^bll)d IIJ 
iJi; iiL tircwit a 

r3l^iii^3ii^:" LrAii»:iii II i-i If li^t :<ri£ 

aKd If-ty slicTiNJ he placed Cia « -h^lf ur 
oil llir I'lii'k ii ll.[- Zilb'e i:ilhelii;ij |ii [14: 





a. 


Citbinrf. 

33-= 


^ f ^ 


w 






l^Irdl-E Sir-ul r?r fMl-Ei'd tF P^f'ySriJ 

ntcfcpaiy carSiircrinii-i ai it laek t^ie 
':cinl CDVcr on the i 

carpFl ■‘.‘1 r a'iiiijj. !■■ ■tcy h'SS|mC 

Ai'.il cat I'l-ilt-y i-p.^ lit .Jamiml Pii .be 
:iiun blr. '1‘y.‘ij |iiidi-liiiii.iUii a-i UKd oil 
AL.1a.un^jki:. ay<' fli.i:ithcil lo linih tH.ii:ll*‘ 
'a'ifc ;.iid fel l-n ei ninii* m>Li .^IeIi lIic dOi^ 
[CFiiondioc ]iql I. 

WliijntYrt ic c) ilrtifihl \■^ till 11 !■■ jV cer^ 
laiih direttLcm iihtlF*h tichc or kifi;i !l_l5 
reicrtsponiJiity ^:tt<i!S i-^ ] isdvuil; Iw lit.il. 
:Efe^ a;: aad inv appi-.ir.cliii' l- veiiicler 
-ii'iLe;triaj:r art iisjotiadcll ni ihi' iiili'iiiiiiii^ 
iiKil lidierc-aUL'.l? ot itid mntor '.vhLclf. 
ihcctl-v ol'iviAliisir ill itim^i'r f'lHiiiihiitnl 
!« ■ WILMA JI tY.-HiTQX. 


HUMBLE ELECTRIC EGG BEATLR 
FITi ANT BCWL. 

A ''.'cry uSinplt I'l-.irH-t tan ■** 

niaile a(. Twint ard it jTiill t-XK^C' M 
In (l:c dra'-.-iiiR. TJh- i-|j^ l^-a^fj iS 
ui iriii^ciiw.:e.1 taai it bL" bO'.Yii <>i varV- 
inr siatL (ha; iddiTig lo irt ty.iiiL'i'isir'rKC 

ni'il f:TcriiT[TT*4 

AU tIsiT w lle^dc^ if * ukni^ic 

i^rlo' nnJ ilifflc iSKCi- tvT '■J'ff nira- '-hie 
riit ir Fni a hni'.ini-. W-e for (Ivc M.idci S'l-I 
tilt iMril ["tV a It'^ isr ^iij'p<‘rt iT^unwn i" 
rln- Eniii'ralir*i. I lid mcfi>r ii'a-i' i-’ 


ii:o!.« a Il-ficlbit v^lrtcf yltITki'cdl Ltiiirlli 
ED aJIo'w the- heater to br ii-itd an ii;^' f'lifT 
i4 lliL' taL'Iir. A Ymatl fvcncl] ^|;olJll Lc 
piijcd laii Llio incLi.-r or vriiliin iridi of tile 
lerr Imid. 

T^tip. m'lclhiiic vri!! "j^it Jnj- iIhi'^'Xt <!■■ 
iit L itr>' yIidtL trrnt in-J Pl iliitj rVif 
"tirtid," t^iiTirtbiiitd liy 

H.\i[ll-TCtX A- KP:^PETL 


A USiEFUL CARBON BATTERY 
RHEOSTAT. 

AlbtHSf n. ?.itap hui ^ cstrcfTntj- 

rllir V il ilir. lYlMi 'jsill null Lll JI lb! I OTIC 
^-plt ibydr L'-icatciayaiif, hoi'h for 

>liii|ilEcily ipf ;'i'iii'iLi:iiLiiii.i 4ru! JoF tffcitnuy 
ill 'he fyj^a’lo'LT'i'i oE hatcctv cantai;. 

AM :hjLi j'. rei'^Lit:! 1a Hiuilrl [i Li a hard 
WTioJ bapyEipcr :l, a aiiD:btT d[ Hadiliflit dr 
uihrr haLier). ciirbi.iiiY uiil e rcwLbt'i kan-llc. 
Hie carliiKiP arc plarcd in a rcyiiiiKul.>f 
L ir iij^iM.r:Ei'icnl r.iailc l|y f emi'iii^ finilE 
rtri|’d cE TrtK.i| tin bMdi ^i Jef aiL-l cAdr df 

il.r Jihice tliry Dcca^iy. .'i flrri' n-F '•roikl 

may Lc laid atrofJ (In? (fji » fir<v*fl! Ciem 



{}^ rj Fsffni ULt^ful 


iHim lici'fip foiwl ir.lt nf pla«. '■ Vi.e S't 
1 Jieil drilled rni nt ■'i-k. in1o Ti>'ht^ _■! 
tkrtadfJ lircjj rod ip ti^liiiY ll:tyrt Tli'i 


iniE ijiai: liaic a .saaitcd tliii:'ili iiu; -uiili 
iT.nLdi :d tarn it. A Ijrsif inu (Iwjid arit 
n^l Dll ihc nod, CD ^tLiIkIt pi. I t.k^i'K ihi: 
tvire EDr cxDiitciitNt mth. shy liiiidlTi^ pnf;. 

Till: fu'itdi hj.nd!jc la r.Da' jlliced lA lire 
jtiiie,' ebt- n.TTKi'.ai'S^' Ipl-Wi *■ -Of 

-YiiiTLiL'kii .hickiitifj Lcnf act uACcr It la 

btiric it on E. Idtl nitlb tltc uvi'kt putEoae 
of ilir i'tir''i.iiis i.i-., nyIiIi :1ic ci:d uf llir 
ICvtr MSLirSii <i;l (lien- nuiDt'er dF 

e:ir1iy[':j. maiy 1 :^'TI'-t I. ini ii Li-I'i limi Im.hi.I 
tlUL the nioro cmpJ'il'cd (Kr cflCifC' ftEStsLi.-ri 
Tiin i>j tl'f re^alAior. 

'Llic rc|fjE3t]r..iT 5iro'.T miajl ciaiic in tan 

ijjct Tp-itb tlie cJiboii iM4r Ii. di- liK waiTiec- 

tinn may l>c made irom :lir cajhtHi iticll. 
Elj' fEidir..g' th.e l!T.T>f oecr tliO eir'KIli, -Jif- 
fcittic rtiialaacci. irav be .ahtljiTicd nLccl.i', 
i^tulo rke acre.v kcrYed- 1u sdj'i'.t fadi ilri.i 
yvIeIi fine precision. 

d'cnLribcltd by aEL^FIi^ ^VFti^'^ 


THE MAGNETO EEfiCTKIC OUOK 
KEEL. 

T3ic i^F ii-K icnitiior ^ly?- 

iTit iXtkir '.lell eifieu eurrvyclijjlt I it ailiaii- 

tauxa. Tl'-y l.'Btayri^.T bk tscat.nL'ailT tuit' 

tilei; Hlajt.a, dit-c to FenEtiit ii^e or a iliiirc 
cl.'OuiL add I he hi'lion seem.' so be an ir- 
ycsTkllldy cyi'ipiaiLtin ;d tvery ynir^iit'j' 



X .^LtfiniEa Dw.‘ fieW Sdh’VJ n-il^CfliCJn 

w!s{; ilLdi^bii in TiLikiiix a pin in ir l-p hc-^'p 
iliC 1^:11 r:njli'jf. .S]Lhoii".i iiic bt-ll tljift- 
■nij iraDiFcTiii^r lIhms pway w'h 'mUciy 
tr-^tbly. i'. lyive^ hineli te Ik shfiTC't. 

Tfl. fliciiiu.rc a.I tl'MC miflap-: ‘ li.«vo 
cki.iiii.lied hii yntiLv eam.iTiKic-f irMityiytn 
a^llaf bytl. T'l rele.Lt- a i.eejuiF'1ia |.I '"-'li" 
iKto any « ecliii' Ey l bt.l. ktireve ll:'!' 
iTrih lij'.tti tiearii fr-ant ilic niajji irii.i ti'd 
pnt a srkill tl'c^al uri iby )Ih.E! sI Ihc riiB- 
nclo. 

Tie I iins'.ieti]' bf i iciii'ItTl ab-rc-c tht Jt'DT 

M per phebth iimI a Wrd Fafieisyd in' tlif 
rtt'iMji' pill! IkFI is. passed artiin.! ibr s^hIoL 
jy-Y'fral liiisr^, a latfe it driven in Lc 'Jye;i 
Ft fp'ik'il --iriiiiitli.; ilLil llir Flbf rUiL d[ the 
curd ii I'aeitiicttl Itp n H.lrong ypirsit lioicbc.L 
into a i^TC'cv-r^t. !it 1'.1 syrrii'c'il siiri l3ic 1o;S 
oi :laq .fcar iranic. i'i'Enat 4rc nm iTOj-it 
t!ic ii'i.^r.elci to tliti Ifn. vr1it.ii 'cw-nril ai 
nr.T ^nxc^nKnt ploeic. 'LTirsc wfjrci ■maj- b'' 
rpilit m'ic.IL Pi the- htH ■c»"l1 rinjj Llnfr.iFli 
Hr. c:y;i?iii'Cu'. refij.tr.ii.:r. 

A tr;i<k' -p-f ibc diiciTsm cvilF jlniu,- i1i.it 
ii II'jII T’Ti ibf liandFy oF ibe l.c!1 '.vill rpin 
the nf.n’iyti'p irir.a';'.ire' and wIhti ■'x' h n.iMc 
is rtViKii I lie HieiiiE ■'* iM pdl il 

f'n’irE' the 'Ih.'II in liot'i dpcw. O'^TLlnilfd 
hy ThlitMAfl VY. CEXflOy. 





































































































































THE ELECTRICAL EXPERIMENTER 


p<j[^ 


SLT^CTT!Qn:rmOM TRAP FQii 

INSECTS. 

A Ccirfliis jjiv.*-nic.r !:□.■: dcvircd a ’;:try 

in'srrjl ll.‘^ rtx'lTi'riitirtr'i rriip Bnr Tfli.A.'t'’ 
VpfliJ tn' iTiiLsIp'nd ffani-t of ctj^tT 
nacip; Bir fi^riii Lv,'a dat.cJ ]iicL»il!i^: 



Diif Ttif In«il DtilrcjfBri 

{i:idT 4 lLKrc>r<. niri^i' in ^ nldh hFitiijL 

A iticli -or IfH 3l>iW UlhffS etc -hdi-.d- 

Tllfr iL'-' i i^i-iii'iii:!; !-ri- L'.jtiiiccjcj 

’.vilti a join'Cc ol ■fkctr'iciiv *. mail'' 

nir | 1 ''t M>? I'lirii'iif H^IIIIEII' l iiiiiIhIi- liiLlll 

it ii icLiiallv Ld lit Thi^ 

if DHE 4>r tlif Mi 1 t';iii.:i!t;r.'< B.r l 1 i^ 

nC tltclTiciJ is v^isbtiJ. 

Trt^i'tj ;iTr »llrirlE?cl h Ilk ur aJlIl 
'liMit dc ^iKet EWfE' 

A-t iii.y 1 i| iiiiK- ^rlinir ii 1 ^'iU L'.ui 1 <c u^eL 
1 ]ie ilirt bi 3N:rim)J. ifiEul^rc firii -Atll 
:i\Bt ;i-j hil :i iLl|: I li- iiaI a |1 Al 

SKTI a: Itic tffjKhi iJift tiit tlie 

ll^lil. niB'] i'B'n:'' Si. bbi-.'iUCL vi.i('i Aii> iwa 
of lie rrak^ vtSt'Cs. l3it)- art fkwifixyKil 
ai ni;c jiiLit ctrrLN driv^T; tn tilt. 'jOHOril 
IliE tKi[h The tiirrcn: Eor an 

injcaat aid i:^ vt~y iechlt. 



Ann^htT F<prAl uT ]I]e±Li‘I± IhjecI Tja^ 

Till- iL-riijfi li«TEV.-it!i depici; kow, ■.Eit?! 

=, fev.'fjLHj iuajiiibii e*ii 5 .iiii:'|k^e 
pet 13 . ^n-in i*.|[|', s IimH' ll'ffiit >f. 

one sf ■ilicffl t;:tEul dEvict-i can ic nuide. 
A_ Mil pii; enq b* fat:tH;e-3 1 o th.e Ts-i^ltcif. 
df thf- Hhtf iiifTiA in \»-li1fli Ijv e.ilrli tlie 
Blh^r mvfcr? The (cp fiipporl rttn bt cf 
l■|l^J^JiC.a■;c3 woniJ or oi fi jcj. Sloti 


.slnalJ Out ik incli a|UTt :n tiK- sLrSpa 
Id irtc-jnrasd-ijo ibe t--\o liflie vriOL-s. No 
crmnLcliiin. fjds-Li between z'.y^ iiitLil 

:h:!iruEct ''cTJUsid;" iTienu 

Our j|.1ui1 ration tllOEfa i. stiiui-k:’ 

i:v|c -fieotriflil inFOCi trtr ®r araiJiElMor, 
aiid 1.1 ^[liLs ea.^c the iihei oi ciULEr htiJrr-, 
FEipporlSi^ tJic dn'p pitalLe], oi^o^iie..' 

clbij^'eti L']rili3.H' Lii.taliii'iii-r'. .nir'ciijirin] 

tit th-pt.T, At eIh- Lltt oF IfitiO filnT lap- 
iIeIi!' Iii;i|iniiiii£' :hr I'm- rkinrjfr't niiei i'¬ 
ll airij^' tUt-.iDC-ii a s-mlE cun ia vhJek 
liicir^ nr vaire uilin inn-L-Ll ilrlV^^' ■ uj 
lie p.anrd. _.A:i hpit'-, fi3 tti'uaE 

lliit of -kT'^irai IIi-. fil inT'l ill‘■^|’o |l|i; 

wire fPft ka m i.i4 prciitna JeiiKa dc 

Hiilbc-J aLuvx. A .'iLipiE. ai^iErli iiuy ciiii- 
uol lK'11i [ke liuEi: anJ tke jjrni uirsu -oa 
I'.ecaiiic]- CTid*i:1. 


MECIIAHICAL WAVES MAThE 

VISIBLE ELECTRICALLY. 

The folldi^Jnc ia * ftfOfipi -on oI [i TtjyoJ 
aiLil v'ry iuEereiirl -ri'irriiiL-i-iil^ alil.-k 
vt?_V ontilj- p:;rlo?inCd. 'EliJ^'tnp; lilE tta- 
ii-r?li.'Mr*ii 1 wfvna uii a Iw-’icJ. rlti.-- 
rd-S UiiFE, _ EiEtlf-lintE -witu is luxd tc n:it 
CE.' :i Jur.ilrOiu, iJ:e:Eloje llie raiKii 3.liGii]J 
be ihri-lEitiftd tb aLla-id Ika test elTeitt;. ] 
hisie- tried twn site* nl ''Niclifciriv/’ njLWf 
Xcl I'D £aE£c, gI aLoui i*. lee', tetj. 

uhtiL Al-iOiit foc; ot Xo. BIj TIio 
OK- m lidBnJi fw ilt vo^tt rt.'if lio dttcr- 
mkiciL Ly 'Jic c:ipitti.itloil'ri'j oti bcEtcL leI'Ii. 
a ii^ariubit im[>t'iJal<04 OOll to LPeL 1:1 
vvI.Lrb cvenE, Ilie IcrTg^dr at kilic ubEiE anL 



.VUtliif Meehinlirtl W±m( *« t^'lrr Vi'inr#. 

be sc =-tact, Al .tsi/ rajf, eI c W^ire lYipji 

be 'jetuten dit13 rci SMi| a vrJlSiO- k:ai. 

To pPtJutc lIiO ;ijDLi:li of 'I'Ht vine a 
I'wrwr l-f H«d to iOT tip mrtlijrleal tvatet. 
Not a. tnizscr oik hAl^il- J loCd a b-Oll- 

wSrIt I he- cla.pp;i ^lid fn* oiT dion at 
Ifoi-'ible and th± cild bEkt Eb iolkrt a buOk^ 
'JTt re'iist?i:CE -^rire is fulEiicd to- Ihc hwh, 
lyhcTE -DHE side 0 : tk-a 11(1 lol-; cir-ciiit u- 
EoniiecrrJ. Tiie- v^-ir? Ls lErelcLici oi:1 
t-ie dDsinerl t^rstiv where the e 1 |iee ^ide pf 
che fiTc:iit l-i ^^qnnecioJt ciie iiiipr-J:in-;c- 
wl bolHC in i^ric] Cl. «i dhiytiiFii 

if-Oi-vt. 

Tbp sirvitd'. tpr thE boiiE* eirenii; jba-'jL:! 
ba.T 'x cloEEd and Loe irocan iathEnE'J. By 
iiW-rnj ci Ihe inij; 10 ti.Hc iniicdaitcc coil jjp. 
i^lplor ttvEtch tlie '■jvire libiinN bt' E^i-CLit Ln 
!lie dti-PCjl li^iqifPsEitre md Eiibtcitsd iip 

a^'alPi j> k r%[.kiii-.k \T':iEn lielitoit. 

]3y van-irir lihe tcHitiKi oF tlic ■wire true 
travel niiy be obscr'ced. tVliL'ii Eh? EivTreei 
IrttiiOk tl' olititiTictt St ihnijld tc J.-c-it C«n- 
araPE. TJib PodfE of jmJ-i(Mks, ;nii aciiL« 
oE ir.DlLDn. -h-ah !■( icOP. TtlC L-op 1 ! 

t!w naiLimum Of niOEi-iln, 'T-hit'k -is Willj.' 
■iHtirri'eil. r.j. il' coil.' quicker -anti w:ll bf 
St a ' eei luaf -nli-^ ib=- npJe is '^hnte." 

Tnii tif eIic lOiiij-c cF unc tsptrieneii: iJic 
v-'Ite Iniatii, .Eoi^ rny liSi-tO to hopair :1 1 
'Tiade n lito'e j-riint. Tbc rcsi-fEanCO bE tjia 
jai-rt I’ltinp hiph. it I'etaiTE laimno-U.'!, ■u-'li-jl -j 
ic-tl i>r 11ie tdre TEiuaincd invigE'k. 
r.iC li-nE3i(te *ti.ipe? arid fi^ure-i tii'SMaiil!;^ 
fj 3 in; iba jdrtilues prod'.icc-i| a VEcy beailCI- 


euL nn.-] sjMcraculai edlEcct Ja tli-c [LikEicd 
loaen, 

C.nljP-iilcfi t.y K. J-. 

A 'SAt e ' BURGLAR ALARM. 

Iei- n(ie 3 iar'[Fi!ri is so Aiiipda and acEaraii 
ihat it u:l L-* eIiojEu^IiI' lEtlrn'. uiHin. 111? 
nly :h:r :5 PECsiary ie Io- (h-if-el t.'sH PCOSjy 

acie r: 1 ji-EijE' iioi.j L:3S.rilH iir-RE i-.jiie ^.^Fr 

\-luatk-.tH ois.n 3 IticIlOj ill 'if-njrthi. To 

;piit:e llir ;llrifi(-r-, >-iTir a liole Irt L-lucl; L-F 
wood b-i^ -fiijC-ll^b oa Os to aunLic fed "li'' a; 
’■'hiUTn. Tk-i, ihr irp enil Lki^i ir (larj ruli-- 



Ext dii; "^A." Ai tliu Ikillipv.i ei.il i dojc 

-of ipiirvy biaEi. Faststi t'.T-o ComaiCn LSCbi 
jrlti Jiuike .nccrsiar^ c.iu!icc Iw.i^. pfai-.-!*- 
P^cq: TL-.c: a cbaii on :bc fiile of j.'Oiie 
ral'c ai ..Inm. i in iig jie in- tkil fiLie n: the 
Legt rea; 311 qhu ion 0 -f ''Rr ' Vc-n b^e? uo-j 
rEt ihe a'‘aTn. .i' 'i«h' a' the ‘irTi'rl-rtf 
04:ai-t$ Eb t'lfl l-ife hije TemC-vtS- khE i-lnWtn! 
l-'oicltf f.nalr, tvbicb aalu rafly i-t In liir '.ta/. 
pne Cko prtskur-e pF the tpiin;; in 11 ie i!e'.'L:c 
eiSiinrq.iciiLy p.ij]ies :ip ilie ihsfl, wixrc- 

tijDiii Et.e 6 fn«t dite "Jr" ii •.'irmtci^d wiiJi 

IIiE IjcI: eiLfi ihc circuit. Hut Llif 

Lfiitiated citi roricivt the O’lair Ss ike ii’Ea'ei-p 

|Rii>cnliji] life sivlicli ikoFF. 

Co!iijTrha:c:l jv 

;.-V?.Fh:!i I5ETK. 

TO EEWEVi3 dev'CELLS. 

’Ify ceEls. if noE too {:.i spEnl. r»r l;e 
rtikat-.'Cd br ilrilLitiij (rot |-ui-cliinEk 2 hole 

(A) Vlw'ieii 111? 'li Tdriii.; ;.ii-tB' (Tf-hl) 

dll J jioii r: rip ci-K-micallir ^ur? anvncniia into 

il. Tie I.11I1' Is : 1 iFii 3 ealei] iqi w-:Ti 'ii.a]< 

and at Eibcient scrvict! 1: wli:ii it -wpf 
r.c/f caa be ribLiincd Frcfi Like iru-jkMEcI 



.'iBUikJ *d R<vlt>|E^nkr Ui>' idle-. 

hcklltrx- The aiClfflOiSa wi][ K*t ]f:Tlfi if 
ttU-.abt iari- alu time .ar.il frehCrrc-il fnie 

Eldkire ibie. 

Cantfiiiricd b- iA. DEL TEA. 



















































































Nsrcjiihcr, 


THt EXPERIMENTER 


J1^ 



CFaHvT itci hriHInc t# vHL ^v^rj az^Ui 

uiEtu] Lakrr^.bi) In ^ESblli^ £k\irUltT 

Qciuaijji fUiiu, 4- «qrK, bfevE 

p hf ^ayL PI i'lij' rcEiT-Ea, F-arfHiiivTfirASEP 

HIM- ii^iaiL lECL, PipCJI Efr lh« ’CnpuTiTMMtr, 
wdll bp dmlj fitd f4r«pp4n pa^|icx';l[-f^ ,E k^jipriabli. 


FORMULA li. 

liLicldngE loir QaDti. aod Slioci. 

]. Ff^Huh /pj-' P'cjjiN LiJtyrr.— 

-C clfiiii- p£ r'ii<'f trar. J oe. dC 

Cif. TIit w^iji ha^ 1S Ifc nreltiliJ all ? nJ.:*r 

l>3.lf.i M:ic LliomistilT' ba- atiftaiipt: 

FT-OtfrafelTr A-rfC j/j fJ-of Ciit 'tf ^rinf/R- 

lir.f ifid" iOK, fr[ on */ L-i^entirr, He 

in!3£Eur« Kill fom 3 p3i4i(!, vrhkh eHduI^ Ikt 
P' jt 1!) IffiKei' b<Eo«'c it bcootnoi oo:i1. 'aftiilf 
nitli a liTifTi rtR. A ^trjf j(hmI piiK, 
ftliloh koopS' lli)c Kit-^r MJI 
iMt 

2- (ftt-f/ion f)w T’Jtn S(ic^i .—Takx I oej 
■of AiTMaiiif^ i Jn. oE Gjjiit«ijjr, 1 ^i-f 
Ac-3ii3, S Di. Dt Cat’Cflm, H ci. O-f 

AtrJ, AiliJ ^j(M- ^-na-^sli tfi nal;* 
4f\ tiBiltr!. 

3. I'ciijf, lor Ta-^ 9i:d Rstnn S^oii .— 
3 rti. d: Dar> Yct{^tw rr'jT, ! or, t^[ 0\i <tt 
7Hr/1 Or- (tf flrfj mwi. of 

on ci .VHifliHi Jliflt 1^^ wax anJ oil 
i^gt'tli-.'f, adtl it.E iiitre.ntiiH-^ and, wIttii 
oexfIt -aoolr jii± o:l ci ji^iTJOc. 

1. FrL’Hfii Fc-Pf Ffc-fi-JiTP.—ilLfisIvt- l.W 
pitls oE ii'er aiui 3» pada '/■.•nUo-iJ ^ a 
ni-iKnifii o-f piru ol .'Oii, 2i> 

f4t4a oE IX pirla oE JJ'd/MJrj :jC 

a icmpcraiurC Of !-"S’ F, M\ti tl'l^ aiM 
103 pacta oE Whi:-ii -f-wl HLIula 

|1i0 aailiiciirt ''Ji'iili- 2^0 pija'U I.-: £(nfifi o-f 
nori. Iwillv iriix wUh a .^alutio^ 
of & pins -of Lac ai'J 2 Tids uf rf'r"- 
jr«:r Via/ii Tn 31o pari} oj .Kit^rf-.oL 
5. ■CfF.n.piT jflil'iir —^frl' lo- 

Fcifccr iH' jOd! Cif Vf-I -iVrRiuj). 

;m> pi-i: e.i Oil af Sj^rr-aatfri, IfO [ini' cifi 
Sf'irits tff Titrfftif\ir-f: ■^'itl: 1P> iiijL-a o-F 
Ad 3 10 ]iarl¥ (.if fJr.rar, 
?> parLa oE iff'ii^f’i'fl-ct. LH tiari} 
tici\ ffiff S |i.T:-L of jVirf.i-/f.-'RriSl 
li. WfjH'JfrJUJ^DiaJllll'a E fla. 

of Cr.iH !n S or. of lii-pf .firf r 

add iJ or. cE Ol-vr tfjr. Min (hitirt-iifrlif'* 
and ll:-m S/lil -I 0 -r (if 3 

or. dE liracpv i'JijiVU'. i! rut, ipE 
V, F.'flT^fiiiJL—r-Ioh toRctlioT 

ft Sr. nE ir^jf.wx and K cr. ci Hicfi? A'^'wir 
llicsi stir ni I (il. of Ojl. ^■\-' im ic 

liai cOclcd a ]i"!t iLd Lf oc- of U-if 0/ Tbr- 

M^jc I o:. of Bvrjni.’x.. vi oi. niF Jarf, 3 im. 
of Jlfi'iv OFiL Add ^ or. of 
and stir lil] cool. V.'irm ll'c boon aq:r! 
a.ppi}' blackinf. 

9. Stio-f- BUick !')^,—■■' Oi- of Ffiip- 

in-il ' CMart^tai, -f VC. o-f .VrfiT-Irri. ?i -O--^ 
^fv-rr-i OifB Tihiiraie nialal cho nil Is 
iiiiK'dy 3iiL'iiipoi.4[riL, IIkji Allr iia Vj .^anil of 
f-'iflt'-ijri-- pud Vb pint frf Uccr f.ccs. 

If', Ffiil-iAriij .ILifU'iiT.—Mi.\ tofclliri % 
< 10 . A-f t.'<f'i-lwi<. T'i -HI- Sf f'lrfyw, 1 -Jr. df 
ZraTiref.",or, i‘f f7Fr.vin R 

-DE, of i'-pffrn-ni tfiifi t qt- aC f'l'-itjiiJ'- 


A eO'Su SlLVEH.PLAtirfS 

SiOLUTlOK. 

Tlij-. AialiiLiiil. Lviil 3^ foi.nif rjui.r!lcnc 
lue tri 4ijo±r.^pci3.iT pi-ccf sf ±l<c 

lrit';.l a]f.aiaEii'4, jf^rliy. 4-k'. f jij p-^r, 
Ba'asj .pn^ C-trtriZiiL cil^'^T irtcclES only can 
bo plated. 

tilt a ulrcr t^oaclca' anio ariLlE ;«cca 
□114 Ep - priccLain or ^us d ch. 

T1.ii,-r lilt di^h, pworered, in. a fa,a oa" 
vcpip ■^'act." nad aJJ I'i' oii"tot oi nicri-c: 
ifful Iei iEit I pTlal. Ijiz di.Lli .siinJ In lli< 
■pimf or.ciiJ 1} dU dL:3olT,;if. Noi^' 
^'3 ''ij ffli rC ii'aht-T smiL ve li'as^ico'rfij' 
cf ||et i^llt, Ltt ihc pmcipTlaic ncitl: aiad 
fiiiltf, .\i:4 inone [alt lo !b: flhritc, a"d 
if j.ii]i ai.uai: [irrclphatc falLa fiLoir asain 
VVimIi 'be pjttLphat: oa llic filEcr paper 
iiiit'1 ill:' w^Prr s^wx no aci-d ivha: cnt-id 
iril.h diter pci^f, ACd. A<le ]i^c Of -*,-±14? 
tc Llie ^joc.piaair aii.l fcnir vcri pVi nf 
pociaHU.fr. cvoji.dr. Circfat care Diact iM 
iM-pJ in haiidlii f; dn" cjai iilr, nr I’lr j.i1i;- 
tiofi aEter it Ij addcct la at ca R deadlT 
and jJnafal iraiL4iiCPtl«i aj-t Pm s 

SLOoe cii line aarat ixlxli ‘e-.chii in it* 
eiIlIkiii a[1.d^at b Tead.v f-CT ~Jf<. 

No rlrdiea Iratlij;; La ncc'lcidi. ihiaipljr 
•deoji the iTtldiES. (P l-e pIPEciJ ki i.bci 
"lOla^Tl acflijlliin J'tiI iIilhi- ^.eihI Iu IiikJIu^ 
■witen-. IramCEl-P Ira Lhg loliriijjr. icr iiPUt 

mil llLC. nlliiwHily. llir STEi. V lj i raC Ofl 

tht iL-nc. liVipt dJy W:16| A dolh *3iii rie- 
pti;, ]3^aa.A-r ouaLli.xa cui lie ^acn It^ 
ncpcitipf. .'',?:ici;ej atfll 1*.'« a Mjcli palijK 
*nd -Keir fine. 

O-ntiihLKil by 3-K Z.V^■UEH. 


A HARDY SPIEIT HAWP. 

All ;iaHi it BietcieJ t-a male' this usoEu! 





UaiiA 


Idil' rpir^i lamp it: ^ii i»"iI irk or 57ii:f.- 
iiDjC b-i-ulf-, A m'jicdni durki ■* smiil lp>o. a 

pico; qE ajltaio,! i-id «ii cld l.ar.ip wi;k. 

Tt.e cork e^kuIiL be rradc of linril avocid 
if.d aa xca in tiic dla^rjr.i liiouf.l bare ti 
bok b-srtJ ilarijiid'h |a|. Tli-fSisfili 

-liif P p-(^ tf nictal t.ibruK fiLi-aut 3r!j 
Tnrkef tai:^ fc Ec.ienefL TK»e ihoutil he cl 
mteh cm in the aado oz the pcitlc En admit 
air. 

A pucce gJ ajibCatca alioiihl I.e ptiKitrcd 
fj, fc«t oif E'lr. -ol-il Oibtsci/c iRilii^io ir-n do) 
id'll ;d piae '.si^ in dla.iie-lee wicl li-ili- 
lir-red tliT-nii^li 1I14 etnetr i..p 4jC[r.i! (kr Cvj^ie-. 

Tlltf ‘n-j.k, ‘■'ihiiLll lllliy hr 'III, -iPiiri'lit V llllt 

.m E'lro.i^h the tutE to- Ih-e HeslTed lica^lit. 
VVeK-if alci^nL shau'd Tir iiaeJ as fttrl aH- 
I noEa idflcnic Iicb. 1 nrnl llEElo EmctcE. 

r iiiiplfT.iird l-v ■H.apji.V PliriTVGf It. 


llcRE (!'* n't.-Dk GTCf a aCorr hrt ond slfr 
till i3iaF<i-;Q!i!i,i m.i»Ed. .^ppEp aL.idh a aorE 
luiiili and pofjsK ar.ifi 1 , 'jL-oalen zSaEh. 

Sl c. 


C'jpfVERSION OF 

Ri:CtPi: POG:UULA& 

fiooirtlii'Ka antateiirc aoc a lOTfmuia or 
TPcipe aT-jiicIi they miKnE '.Tint to iim, ta; 
raiiiiiiL iJ;i »ij lieitLij'.-i :!w i.icmiik'iiK arn 
exprtEiiicd an ‘^rli.." A part in iK-e seose 
i>f (In’ ■^fi.TirJ m:|;)r niHiii ar_iF';liii|[f IF 
cfiiidlTfd ill jedLeiI!;. it mi^lil naeop im>'wlicr(: 
-ttoh 3 g^rEiln 'il a io;i: aj eE is Liq^tnib., 
mitbL EtitPij Rrtj'A'btrc from 4 diA? to a 
1iirT-(l; but -f sn-i shsuid ietji ca lie niait 

f.iiC, Pie m.:il(Etika It ‘lOi.ntiJ ot icnC-oaJ^Vlc 

'to rxiake a or.Lscslec^ 

ETao tKomsIs, iE ihe f-orniD-o. ^hcaid 
Lay: Lr^r ' iort laE nitri? sof-il, 3 pans of 
poListhiiri hLcJ:r.>mcee Isnturaicd j^iiik-ii), 
-T parts o£ v.'aleT -'apoL-t^s Eo R. C. in 
iilfftticvl hsfii/iincitl^f, April. Sd'Lu, made; 
'Vfrirfcldai. [utci^Ka aitd FocrauiaE." Xc. t 
all EhaE M ncccrrrry ^oafe be E^ dedfr-att 
El'c -raiRtt ^nirl^' IbaE Eh-t part rcpreccnis; 
Ehcn. J:' DT.E praiiL for solldi and. ou-e lulnEiii 
for IfijLids rbwrid bs uf-kIi Ibe abate 
fo.-iiijw _'tt.'ilil vfiirlf IH 1 I '•I' f'llVi'A'j-: 
XiErit hkid, 1 ni'in'm ; tiPtaxM’snL biCbTP-maEOi. 
■g giHiliij a-ii| i^'Alcr. 7k Enf-Miiis O'' Ctarw, 
Lh [3 eari po niilll plH-d If. P-ny prs^Prlacn. 

I'or funhcr tcffrt'iw foiJo-oiiii i (fhk 
v.'ill alao be- f:iru:Kl very tfcef'jil; 
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"lErlrl," anrei"' Klpcwvi Tnr prjmnei 
c-c^iJladriEll lleR-nra.. 

It 'n'dilhl to ad liable For oxpt rimenterr 
III- uOpv l1ic aliGio U'llc mill 1''il at In a r.nk 
''i.iiiOEit piset ill 1&# UbOratOcT.'. as it -vltLI 

lir fiaiirl -.■i-ijf hrlpfnl fiir llie ry]nd c-llcfi- 

Inilpii aF -pcrit -.I'lEi licni tb or aclida. ta titc 
ca-nT ir’ig'ir lie- CLw:trih--,iri(tJ t < 

A. b^lLSDOi?;, 

gap™ED IIDAT. 

Cr.iU ril 'i<jlj H iiiib.' itiij.Ii.H'rr. is. 11 dll" 
Iflg oEec buE aolklfii.'d plerbi)! tfic e.k-ohol 
ii aiia>:n:lei[ hi a s.nii 11 iai iir m- l!al lE 
ifuy hie iiF<d for "iritia; purpaiea- arid riin 

E||ul he Cipfii ri ih-p- lEinuri'' fn'i" nbn'tnl 
v.'litn. boiT.ed lione. 

E^Sriilied a1mlir.| ma)-' hr ma-do .irc.-nnfi'. 
inig to ibe Eol lairing Eormiib: Ftmtic 
■hfpd. fiV' KTamiTicr: r-Jii^rir jodj l-IVlW 
-gEUEniws: pLt-pftA ■fsr.j.iii or •ikiio.iartdli 
luPhcient fluajiiily tc oukc iiliiniKF. 

Dlajolvc (he ttearic and ir Gbsui 54 
sramnirji of aicobol b|' tlie- aid of heat. 

(k-f WBEWi-t Eo^ in obau: 10 
iiai'iiEo -of l1(ti|lo1. Mix and v.'aani until 
i!ie Ecluilnns conMiir. P-siir irtKitLi'E- 
ablE meal'll. Toe nioLldt I'.ciFiiLarilT iiEve-d 
tte friciiaa-top lin 0.>ni. clpot^c Of Eiald- 
■ iiir tlitcc Or fsuf fl.nd iHjncr.''. To jhhIef. 
lilt- -Kiver ][ lemoved :yii| 4 lEifttc^J raiicb 
l'e!d oicr the aolud ii iituir. Tli r-.^tiia- 
tbe li- ilEjiped -nil ilhf tja, 

47.-ia.- ^hiH-IJ hr lal..r'i teie iih ll|r ei'ite a 
lighted CLO. 3r 'Fben. iialxiiiT-r ij hurn. 
iii^: N liHC'invs a ^ecni-lir^uid ard, Ibm:- 
fore a iOiute- tid dnajscr 2 : iriH^A i.Vhe.n 
(V fre i'., I'SiiiijinaFied inti Llie miss *•- 
fi>y(d 10 Opol the (CiAIcgEI OI Ibc -mti PEli:l 

hirllLLirit.. T]|L' hlU]^ itHfll Jlf^'U ETHlI hufEh 

hu'; ta kit in tItE -rin Rfler tbt -^■ia'iE bas 
been ruiia-UHEUif. Coiilri'jutEd 'yy 

liCST. H. -GY SEE. 















TK£ electrical KM'EHIM enter 


U>J5 





■Hur ,%irc 
, . It in*'=ii" ■ 


^urllwn .1, nri- i it bcH ->, 

■r Ui*l I-. I iLVi?l| <■■ ■eJfcu.B-' ^ I ^ ^ 


VICK 1u -*' rrv^ 




AMftTRLn? RAI>I0 STM'It^N 

COKTRST. 

IJI^iichil}' Pii.'rj 63JB. 

Jhii ii-iVWift't li'rr ii'Tj 


Wft GITTF-I.RfttP'EE’a RADIO SJiri.. 
Mj i*-ili3 lTai'5crt:«injT n! ftnijirisi-^: A 
K V»' LPiTiifiiriiii'i, i. ua:lj 't R- 

iv, nlaic ubis ^oiLilciitw, fiKcl jjap, .muIUsn- 


RADIO JMIACAKA STATJOK. 

TIit nlwitoBTi^ilij (i^ 

riiliio ■-«‘I tHTVr ckwl-' 

citIHl' lliL' i-ntn'ioi a|ip5r-^ill''t+ |1^ ^P' 

|.irili;». (<■ i-hi: d*;Ij- ii liTi*r i 
ilf;aii||>- rrnl liC EiVCIL 
Tlir cjBipktc t^iiij"! tii; i_! 

liiiirH-TiiaHlt, :L-.viru- tul.t [jj- irrJ'.-n. 

Ill ihE rcDi- =1 (66 luJia" rnlia:e: i.' i 
I i.i 1 Critui trj.i:5{'jrirt«r tof (-W inij'lii r"- 

III el^ Ihe Jlifli'-ilf'H tu”'- -vkicli 

j(i L^fiurii..nlji- tjkJ tltc >im:i«ii.. i J.i-6 

^T^Ji^lLTV ilTf wh'v I I'Js'e vztl', dli“ 

iiTikj'ri.iii abtO'.-nDlilti'. Time iP; im.® 


Mr, ClbMrmiutr Jnd ilb 
liuTi [r3iiff>-''t'Pii?p, "IWl 


ItiJId hC. 

Hi"' ijri! Ktifi'ifl 


life over ’Mii-li- 

•c fleii-iii- afii,^H* it-i lU'-vglt 


1,|r. 

WEi|-l.r'pnEtd 
TrJiunltclKI . 
-t^rrlo. iii 


HclT^i U*it»r t'-inlH- 
MbP Hh— 

AuUPcn Upc^ItUc S< 1 - 
naiLilr bwHch- 
Ihald *t nkiii^ 


n^ia?iL c!i: 

iii-l ^ praecPilvi: — 

line tc J'ir-6\Jtl« a£r!ii^<r -ibat- 

I he refTivinT wL i .-kIiUiI^ : 

IjJ^i.i.’-p’iiiitili’il LuiiCT'i ^cnj.1 
Ili^IiiIjj ■ iiilu’ilnuii. A:i£Iiki cLe- 
Imki-T. ui ard +V'kgii 
(riigr, 1 I 0 a "Cryiiaki 

plrin-kFr i^tih a. ciAtPiac in- 

■[iiCLLiice. 

Ml [iii.iL .MuJiiiT' I'Lnjie lU 

iiktci, M^in-iiJiC I fl c e t V i II IT 
pjiistip -'in I inilr-d k.ll C»IL c»>- 
liish t'ii'''-?- i-lnlipjis- 

Ti'ili''-. 

Tlx. PcP:6- acinpif:!; c-f iIiP'Ot 

Ti-ij-b liii.iE'iileil ospiKrl "•■> 
Tcct liiii fiTC-LthSil 'fciVi-cdii 
l>i.j> iHilnh -j 2 j**-; hkli »- cTic 
cpii. (If j<tt Irsk :i|_inhcr fmL 
C.1* .ii;‘!il: Tliir-c fT'cV 
ilpivE'rt fert 3:ilCi nwii: rarlti 

AHriali ’aJmh if-iit l;s HJC la 

-qnimiiht] llin.iiqili 1 sljni'an' 
JiNlraiiqH-r Xip^fii MA'i.-c-i. 

I Jh']|I a ^iT£T jm'ilp f Ji'i- 
iimi-rli! I!ii-Lipe, In: adilih'P^ 14 

;iii-.A:rvir l:cfru<'4 m'iI mi .R 
■ Iiriiila-r c':3 l1ie .A ~n C r l 4 i'l L' 

F!^iil IF ktkv Ijrasticf. Ml- of-- 
£i-;:hI c-iII ii'"™ A. T." 

iTjr-::>K. GnTtrE.iiALTE. 


}fzt; It Lrik fii ■ Th- ii.nl 'l n|{F- 

paniCiK if njjuiireiL L'ai ^ ^(-[U'-tti: ruliiiiifibiir 
riliLnc-c an-l c 311 Irf- ii'nS a-b r. "Vr^'A" jii'P 
■il Ixces-rari,'. '''Itli- IIil3 in I hai-T 
'■.e'nir^ Kf} Vi'es-t ta.l many -citllcj' jls-L Pit 
p-laLlaEjp.. 

TIh- ■ri.itiii'-iL'it.;^ cl 1 '|tK. V. 1 

l;|]ii;ni.ii iTait'fCN'i'HfF r-iftli coii'iinWT, 
'iiji'r ii[i p>lf '■! i^'-ibM^ fliii uIif-f iilAl-aai 
Onlj- leni- pLiKj me €n:pl'"'i-Ti| -nn J'- 
W Tile 'n-:dl'!r.[i"ii inni-FfiFi iiiA tlifl 
iy-fE'. J lie ralsirE ii^|i of die 
'ILp-} Raiilli^m. ijpe. 

J l f y.. L flf -Mrunii-ini^KFii, 

i^fajE.F Hsrl. r;^ (Iw e-l lln. 

Till- i,.i|:i-i; L Fiivi-- iIfif Lern lieird i.i v iiifl-- 

a:ii,, X. I, 7.nl a I .Ai m 

.1 'i“‘T, Mji]i. 

't'lic ncrlal Kiiiibiiij of jis iviie.’, 

■j-lf. Till I'fft liSff'i. 

OliNIM h. IJUXL.VP, JR 
’nlU, 'V. 



.'. 11 : 1 : [Ei.i]ii-i liFiX". J. 

AMATEUR OUTffST OF RRRT 
HU-UTkliUGE. 

I gfl'rt: TCd! iKTebriib □ [p'ninn iiti'i ileTt'iiJi' 


llydlu ^Idalliai uP Dbri Ita-^td^- 
ll.-ai 4( iPij" nii-c^-i; fbliiin ^■iirnl th«- 
appiniluj 13 - <f| i;i>ir|:nfn'±l aulie, nlii.? 


^>l|nerb arr hHiinE^Kiuple. llic ipan-itvitkiii^ 
ai'PiiTL'ii-ii ajmprim (t-C ii>SloP.'inj: Durr 
inA.+- caarT n:i1, li'l-iiy ai il ^p>. 

l\Te n«6«"''y 

yttt rcftir-np* 1 ^■.^c tiiMWifuLV i Wirfr 
K.uritrT, cwu l^^-idiiiy: i^nrLoruii.-rrk Ivi"^ 

Tiflft'ilc ^jcnJcii-k-rF, 4iit rtnUtni^r 

sikoT ami i;iklU (l?™ora. i-JlVolMii 
■■.[ail'Pctj- aiid to kiLavL dn«(Dri. 

J'y aerial ^■|lnU:.i g£ fciLi viri''Ji (ikt A'i 

f«t Con?, Sprcild - fmt af4TC. ft M M f«1 
lii^b cific I"! il -iiiiil jcc~ IliJTL'' rit eH^ 
cd-.tr. I pljii lioi-e a InlJlkr aerid[ T-m 
T lr viaf lia^ clTi;e:ci| tbt tCni- 
jio-rarv Slojint; of m>" tl^nicin 

uLrT nOL'TMiUCl- 

Kvii.ifir. 0- Ti.i tlai'iifc- 


HUY C. BURK'S EAtHO STANTON. 

TIif' fi-llaiiliT is 1 d4w-'i?Lii>4 o£ 
nnpr.Lf.k ;.ui!i>r.: 

My ^nl.il il iiuiiia up *f i'-j(iTLna M-a. ¥S 



HhCEiynr Ifid^ ltqal_iiiini(. vP (■■ l.turi.. 


■(■a?f6r fjTilc, I'-i fptt l■:■^g and 3^1- ic-’L liiela- 
«■( a hi I I’.w- af.junul [ vae a lii^--’ 
tP^-er rrtal* hiiTii-d Lii Jee: in u'ei i Lj also 
jfM Tjrd ■a'a-i-i |H|iLi. l e(r 5Cii:Jif-Jt ^ 

■(S^ Tiall TtpPJiJsP’ait triiufcriii:^. it JItuP' 
ii:xfe ciiiip. |■ll''■l -^recLiiis. HilitKn 
tiyri.lp(>ii;( tnaiipferin-fr. Preci-pi'iiii U. l,\. 
■nuPpr aikl 2 .mi^Laikt rod UiA-lKulii fPiC' 
-AIL cnr»Ti>itlii5nt are -oF In avv b'-fr?- 
pr-r liar mi.l lraaarni.L-fP i-i ^ncniiltd (nj 

ba:x. ] 1%. tY. jIjsf plate i ji-- il-.H'.jer 
im; rolr.r/ ij-w n.-l-cil 2 *p <3( rnv ow'ii oon- 
jtipetidn are jIjii> md.sdeil lti rliit rr(, 

Mp i+ceiviiiE jrt tOT-b:-lLii:ej ihe ifttlei*"- 
Injr'd Jfl Jl. ■nrialiki. It ■, liipp- 
Ea-ttlniin (iiiiei.. G. Jr -'f aiiJioii aiK S'JlW- 
pltrectPirl-. it [woviikJ r;.T ehan^nni; 

frcio I'kl'pi'p Lib f/kn-'i, I'pr s'kc vdts*- Fi|re 
UlitEen lEupkii tan.* ciBMiFk-Hl IntiJri ■■ i'-- 

rre^se il:*" liiain-f: raoLic ean tulc rpilf- 
Witli tilt sho-v-e ret I li.W-t lliikeifcil t-iJ- -a 

rii iiikT if sltlioiiM vrrt •tlairl'r mtkihr^s 


































































>2rivcinl;iCT, tflij. 


THE ELECTRICAL EXPERIMENTER 




iinch. eia.iion'i 2 J.D. iN'.w 'i'jrl' C'l-ji. 
V y f. ( UfBT(n:, jJ JE.D. (Supt'riOfi 

1^1 arxl luary ciJicn. 

TInia ia j alar fiaiiOii I Sr 'Jit AincrLemi 
Raili^ ;ii:d a1i4- ^ iii'.uitri 

iV: LVqItJiI EtndiD .'ba!4c:a.tja:x cK- 

v;lii> ^T'ou'd litu hi cLinniiuiltJ'.t' 
■Nith. Ehi9 ij efJl-JiiPr ieificEil Ed- l'o 

.nj. nw t-a!l brills’ ■- ^ 15. 

."jtniiilf, y. iiUV C. tiUKH. 


V/IPELCSS EQUIPMENT Of hrtR- 
GLD C. SWOV/. 

llcrc-.TUb J Etiiii r pJifiEos Ejf sr.r st; licit 
a''ic3 mji-clf fit' (irufjiT-J ir jnisr ‘^maStur 
Mil.ilioci L'oilIoE. 

Tjit iiTial u,:iliftil 3i tif I'ht "!■' 
fM'l 1.3lif a-twl 'ji.' Jtci hiKli. TOini'^Sni _?f -B 
ct'|;pw itiTCi 2 fttL I'l. I'Ih' iTxri.anf 
fCE '!iOii'ipria£;j a .^l.iTdach; Id 3E4 (Cnipdtr, 
rO'.^Pi- vjrinfelc tccidia:t4r. 7'*rik-3ii ami Pal'- 
coj; dcictECi? 3. I'll It* I t-bc. anG l-Mii- 

inS Coit ici^ li" J f VVirli ihi. >•-( i 

i.n.-i ?ilik In- hear N.A.j'L i 

timcE af iiit ii'id li'i-r 1rri[Hrni1y tc- 

l*iVcJ i™in X.A.X. (Celt'll. Piiii- 

tni*;), i.Ktv ’t'VsC M-' L ^ ■'--W. 

i tian J?lari. Pi ti.) JQi: i,L;ii.iiL- 

laiiuiliii, cSikay im wril X-. iiiiij; c11i^- Ot- 

triitnnlt mucI ^ii'.inrr.^-t3t ;-.Uilii*nfl. 

T^i' Ct;i3|-.iitU':I 11^ i'. ■ 11; i|iij.i;iE ijf a 

Ulstim Evpic Vj Ii rJi-mtily fwil Ionian 



HxnId fnov I'I'liJj tl 1^ d 

I qtt^irM; 

iE.kik>-riariiiL'i, ;j.1a-i>. iiialc fcnihii'tE' -iHil 
Il'v: :i >[|iikfc El r<iv.- lu'lccl-. it ri’^ l 
iHi . - .iciii. J£Let.tiic i-a 9CTi-:liEt|f. 

1 Imt-f !k PiHE Gratis AnialWiii' Ll'Ki'J'' 

j fL m-' T.il' I- J atilL he tti!! 

pknwif Eu lie'll ^r-.tin any ath-rr -.Tirrlri.^ 
iirv-raiiirst 

iCAROT^n C, S^'OW. 


yf. 0 . HORSER'S TRIPLE VALVE 
STATIOK. 

T'lc {ilioto 'ieTt^t;ili i'liKtn 'JtpHt.- IR.V 

n-EW tranmiLlint iirti’i tiKCitMia iicMcii-au. Jly 
>]alHtii ci’MikHtiacK Ti l-lf.v.'. OApti-JiMEltiirn 
iransf-o'niirr, cDndLnirr. roEaSj' kparl- s-i-l'' 
IniEiKiitil 1 rami': iiFiiicr, ItcE wiTt 

J.mmetti', | rfkx-Ti<sf atitl Ftlil^e^ 

waii‘'i:iclcrL 

IVilli IhiE I Haw Hesff .■kPlinjjinn 
liiaii'^ '^1 Juriiif ih.r nlay h'l f-ctl Ji'Oik 
lilt (ilKItrf. nnd i1ic 10 f. M. -‘lali: 
f.' -far It ■ftfi il ifiiiz <tilri- UTMlIitf. 

The- :T:pk valtc hiiiiLiSil Fftf-itcr -^c ia 
^.tilii mns'hrjpa^-, I liiii'i?' Iiini MritaiiilfnC' 
ir.R- wilh lilt Ifl (sr timing amiiM, atii'l An-J 

liV rkrillK 1 naur il ni'iijnr" nTilV.llhil I'hc 

3-.":ila m a line YTitll- .CErd win? anJ tj/ 


jklitt'i i"! ■Im pintcr GL tack'd a.iiaiaiti «J 
CGTnn: I'fr ll:f llliniicnr, aht tuli -.viSI 
di-nl}- ai^iii Nk <itrilhiEr, ail -I I C4ii[ tliih' jiick 



Ettkna Raik at W- El- Hikmcr, ert 

ti-hKli !«"( ttikii'li a™ AudIk'V pj 
f=Trl F'-M 'KliuiirJt 

a[: iLtrro] -w-rir? naiiittit -or. :lit 

AiEmir. jnif [^jjcjHc oii-u. 

W. O. HOHNTtR. 

Orv^txiiEl, T-tiin. 


S-TaKLEV CAREOLL'5 efftctkmt 
R/tpiO OUTFIT. 

Tlif r,'i]l-:nvii'j' 'j J. ilnucriptl^a of mV 
vi'lTelett rteE-lvirji; feaaion lotaLiMl i)ii 
Miricll-a. 0. stl tC?iiLpFi,'(? in ’ Ekcliti'' 
profe^ticnaj l-aott flivii[»r. \[ii"'Fi.ir < 

tirin'jlc ■L■n:1l:t-||^^r Jiint jU jiliWQ deLactar, 
^''e^ wnEl- em iSfintte intak !\ Viir i 

Miilaililc tapatiLy, ii'd IHt "ElttlrK;" Irvidi 
inf tail Jlv Tatipit ai nijiliB Infli'.il^-s Kjry 

Weil pnsl .ArL:iiittC'n. Jlj 4iirrpal i -1 e-! Net. 

LJ u'irc, j]2 fJ. li.Mit. ii-F mif Viiil: 

"'.li Ec. ^jseTod^ifJt Im il. Jiich ji 1 atic cSdi 
.iii Et. aa il'.f nSlatr. .^tria" I'm'Tfs HTti- 
^Tj:nl. Am zCiua r<i 3i;itil:l jt tiew nwial this 
fall jutl Iw'l-Ef- (Ik- ‘i-ii'i' iH tpy [ir^ti’iil aiiit, 
nnJ ii'lend tu- ccl * 'j liilon.i'i.E ftndinc itL 

ST.\\r.l-’’,' i.:.ihKUJi|.l. 

2Jan>:Lta, C}l'ip>. 



d-Unlfy ti'E'-ll me 11 k Vil(w|.'« ^+4. 


Dfi f'lDti rn!.l3zK' That '■■■i'lil Iji-f irtii: Ti\f 

F.k.'rn'fiTJ Ftf maM ll,■^’.'■ n-iitaili.t pjpti? 


WIRELESS STATIOH OF 

C. E. LAWS OH. 

i-l(-rtv«th- it a i:kla"ti <jf Itiy wLrcLtjf it- 
-.rl x;ihl M-rpi!. '.tillfil 1 llDlK tO K4. 
fiiilili^riritl. 

Th* rtt'fiv'nif jp: ic nnii-i’i't 11 r. fiEll>iVrlii']t 
ir.!EVLniiriiEii: aitttr !#a:c catpjtr. 

'tkJX>r[i‘.t:tr H. I. Ca, Ifiaciniii .iJI. Ju'kicT 

fiyed C'ajudei-atf. iJ.WU-iSlim "El-Kt-'i'' 
ariai-Cnr !wil f4r._ 'tLl-wliiflotT"' Sfaleni 
:TtHt:Gr. llaftiKk ^cd icmiitii-licr. Al-ilioai 
dtEtCrAr, p.;Jc-th aii.giik4 ^'^i1J^ll iijr iNvii't- 
i|-q; fFt'iin ■"•I't iilciceai^r 1o anatl'tr. 

■ElC'trc" tahj- a■‘■'’lK'tl (ar ’hjinkinp: crji-ia. 
flcEtfikir linairr ulim aiitiipj .\iii.(kail. i.iiG 
alJ-a- il1i!lrfa;t''|u!R la;;!h:iiiaF^ '.niKli CiiCi; 
11 nil'Alt ill |11'.1<1tH 1 inil J I ill ll!4lr1' Cll COHrilll. 
iq iiiJiii^n'.'TiEcra' n'.Lt^i Aiadlc-n XSItr-icC' 
are fH>ncti1ed in iIra''-''.T h" lil li-- VI 
■wcitd'tGrk af iiinli.jtaii? iinasli. Oia Lhfr nulil 
er.ii dE liVEf vlU I'C tetr'. nj- -.tIti' 1iib?::fai11‘ 


tfE. 

7 lit iierial cwd-iitr de m» s-Fr^.F-ii-E ef 
'V'ViiEPiklLiai" jfr-Rl iviPi il. Ecc: LIrIl at 
.-.□t i-imJ iinJ d■^ :et( at due sr.il. T[. 

fi ri loilj; :i.ii'1 tGit.aetlt'f Jpgi: Iaali':4i1. '"I,"' 
t.i'T'iE'i 'R eiVljtr lin the niA^riiLiim 
k-njl'n I'll'' I'e-Tiiuii 'ia »ii llFstl’re'''f^J ata- 
Eieii:!. JJv pjoand ii M*i ( ‘(■spsit.'- wire- 
tnldtrvil rn ei'atpr |>i|ip and l'i< ah<iL I in 
Ei:et E'DIjS'. 

"'i'Ji til's uliai.'ii Kl 1 fan Iwrtr any iiiitli- 
i:t iht tlie lime iLE'nzIS' lix'iin Arhkt 

i:it. Va J and ECei,' ItVcst, I'la. I liavr alrai- 
lieirc: ihc ^VayTillt. L. I. llJiLiar. n( tii*;Ii:. at 



Kjdl4 hrli]ll4Cb □! Cf. 

favD^uVie timet of (he vsar, and ctn lieai 
I It ti. !>, ^i'bv.£| ■laEii.-'iij' at Cliar’U.'iteVi' 
if. 0.1 ^'"f'n■' Llrlf.aiii:, La-f S:t';:iiinalk. Gai. 
^iLil 1 kailfiIII. N C.. iij 'hril Ss V-*"itiiiA 
near liy^-er.iE srralh-r arrattnr lljilicstl' 

Till-. Jki. r t iiirkidta. i iLTa } riiNhi lecLTci 
fCT td Eiiiall a.:ii a^Ykal aLid I Iktliifj't in idMi: 

I'll tl'T fill tic 1 ^'1 niin' jT'i.inii limi'i .'H-i' 

imlceret! ami t ic '.^iTini; as- simple and 
■liTi'f r at p 

I wjifld Itiit Li ti'ieiihiiat riliobci -fl ''ll?' 
tel Tvil'1 kid'Er Imairnt^. 

Ol.-MIIIN'OJ: EC L.V’hVSO?;. 
Ckiffsn^!, Tenri. 


HEW RADIO CLUB IK E AH COE, 

H3. 

The Fenc'l'tKl Raihit -nth. qf ILin,,i"r 
Me., sii iifi^iiLeJ F«it.(l:.v iipJ hk fcil- 

liwVnfc Hjf'toett .ttPij ^li.-cttiJ' Haa^iJit 

fkaii-:. niFKitEnt: Rini' il. TtkhnsiKi. v'rt' 
pieriiilLsil; ’iVilliitm J. .AnderFan. icfrilirv 

^iKil lErJ.^Lief : 

Tlie *tl-Hr nenibeni art I WlJlSniti rfill. 
CoTnel ii._Fkiiniv;-ri, ViV'jni'^ tIjj'ii Rfci] einit 
Fd^.'ird. irrty. 

.■M3 rh - lini't ni -iq-la1i- iiiiiki- 

nihia. .llettinati- nn held Y- teitl}' At I hr 
Imme tjE tl « :jr*.'iii|pt:l. Tii-f tUdj aiN'ieiiitTj- 
V.'Oii1d like iJO+mni'ai'iicT.le wiEh ijiliiT 
Fidie ehlhs S-nd tMlmiiift- iilHitu- ■'■■f 
np|iaif'.ij tfli ’tida qtjkf iiiMI(fbi^_ -i’'- 
OrtiiiE ^11 trcnsTiunicitior; Wir..i,, .1. 
.\i ileiMW Ki I.riitfiiln j-lTCf-. 13 :.i‘ijl'''<|''. Me. 





















































j.. i;. vihijin. 

I'v^, ' DJi/ndii EuarJ io Lev Ji 
ivl- f^lwi-.J. W. 

TIj* WfcifBr^i- cl l^ l" k-- 

Ei^ni] il->-L it: Ik. '31£4 ■:□ iJ'V^ 

i^|in^ ciTi'i'ni -Lirsiuli aj>A ill V-|i 








^iT i. »ilfir*r¥ 

I'dtoc {li (ii:*J. L> iK 1'’^ 

i. 1 tjiE 0 Ui:Hl K(l Ili-r 1 * I-L iiA 
.jxmil-irr krt. -1 Ip iiuilcJ !■> i 
Eivi^^ L>~Enj inpiiiLcl. i~or, 1 b. 
IH IlK ^*>1. ^ P.'M I* *■ rnUicT 
.1 |Ue±-.ii ei-j If. .-.pr^n-'V « 

• JcriLc ih pilE-m^hrt i.'^J =1 »: 

vi-ff Plni^i. nJif lEltinllp. ±i:n- 

=i+'P:^a 

t'Afuhlf II^EjIi. KVllWHc L^imr. 

Ifi.L inJJi-l t CuT<r -Lb 

ftlPi-O 

Thia iHJ^^KiUD CEETi^<ii- I 3 vnaii 
clML':+ i™i*li! rj"Fv -cElrJh* Ibr 

rr* alc'Jt iiLil.J<T«W> n-ElDEP, mi- 


Ail ILEVliAff li-Bl Ai |:Elt^ K*^P| 
ulililiiiv e'k ^.clllinvn'n i 

PliTEliJE ijErHir* b'uic ^'T 
mirliEblE- iMPiiLwilJ TSr 'f^fllllr 
l1ili±M n.EEDjta'ii rmiiW''v^ 

dk^AL'Li 9, Aij::i V LiU; 

Inr mrhri ± ±h\ rt.C -i itaiiiMla tf 
•Ih iJIapJiiuhl rEg^-^Ji-iL'l 

fitPEi *. Jt *>ilt ba'.ipiiB Eir ■» 
■liiblnLL IfM 1, pr^liri ^^.HB^L. 

|H.E ^IVlBtl. The III4VX.-HE 
E'klE l-ETCIll P^JNEi Tin llTieD 

ne i rjii -fi-B paifl L(. lii 

jEluil chpfAf'jir sJ tb^ 

(■'HVll’j'i E'-ATIl! I* Eif 

l-np:iiA(if aSlTHIl 1 Af EbT btJi-S .PH 
MP-E.JUC1.: Iiy ihip asjp- 

rhlhP A rTEl liai.'EEi r^Ibi^peehedL 

CItt.'lpK Dir 

iMi l,HT,|-SS|. |PE»lJ EE. J 


m ~ AI 

[XTiT V, VwCir.] 

A irt ■>< -irr bS"'rv ee!! 

nPiLp in IE. I'y- ’*■‘*1 Wipiiu:i. 
,lliETri'li4 ihjMi. Xni i-PTEKiof W-- 
ibH ill vP i 1 

ICIhiIlIi^W cf 

I'lt-.pip: (iwnr IrnES. i<».nr-P. - 

im, rijpif. i»4iitKr.ti+, EfiT^r^n.. he; 

*j%n. iiihiia e' .fniulLai. Or 

irw. hvflE^ir. |.■ffE^■■JP*' 5<PIH^.I' 

[ii:h- 1 b phU ^ iicti.M->PV"= 

LriJ ipV^l triJuLBEiP >1P' DWt 
,.,jP.^.H: imilli. Suet 

BliLd E teIIi- IP-l lip' tf'P 


^MTiC^I-rEbC Thr lidL-clLtr# #nd 
4jun.e. 

HAV j. Ep'.'iflj.j -iHi-B-fl [* j;4B!'nP s, 
■WllJ.> 

f^\pr.S fjETV W pl|E.|ll: f'+pl- 


lifh: A^lh IPPP'I pN 4 blllttri'E i^hiPh 

•BHj' r'Hiiad'w' III rhi Ikhll^- hP m. 
ipui-crB ER- Ifcc riLablljlil IrBiiJi-lh 
iJjiS^jI i.'i 4i_NKEiJ mbc ^lfC'ial4r Ev 
I at iiM«r locc* ifi a PEB’hrir ip ['jd. 
ff-i |)il:« Sm I t\il*± lu^r 94 
arr*. iji ihir ihp lAblrh Ie nra 

lisa EiD be ^LLUbcd for llv Ljei± 
I ik f if Hxvi 

U'^rlEa-a .^BlrA'aa. 

17<^ 1.1 lo R-rfiiliJd 

A T#iic<wifpn, ^Kizn’rf'P n* icbd 
■.ul^'iii'»= N t-k K:incp1 TJb K"ei- 

r.ef Abl lldk-/ U. hdaiEEB^ 


Ub'c9->-« ba a" sivialirz 

tPM-pri, IE BfcH r* *V'* 

lhai n-r ai-H AUhHii-irLL JEi‘f<'?r«n 

•fia-iJiriUlUleiJi ^iiipkLc. wrnUafl 
MfT hwt^ii is tht JiHr.E :-ar h; 
iba •qr.UEE bcT' 


Cflini (IE, AKl BTcljlhP ■ 

■Lr-anf ^ijirwt -cuJi m'^^n IHb or 
«•■ Fjur. 11'^ IVa-fin ^^1 

H r*vVfTf^1 In. Tiolil;^ *ili. ll^. 

^IfLSrk iia^.l Audii LSMJ iMf- 

ibcd vilh jjrrEcfc rirapfi ■• ^rrcisoi 
EeUCtry^ tjcL ai lb« IfW- 

^ihHB ^ th* ^Bb 1 Kpi ciDhdl rf 

ihc B^alt ir, li «-l iaM. l« ti alw 

piv- 1 ^!^' lurEhiimlliir ibe 

Cv\L TIbb rUErK^iE l|t-k 

*ri cir^ Lip LhcEijk Ibd kw 

Vodji cr w}vA.k 9l iTii> I^p 9 an in 
‘eEL Jtl .Kj hnJ Ihc 

eavEb 4 ^'d| la:p, rarpiiv ^ >T^ 

lUlL 


Kc^ W1rdhp» HE»d 'khPEiP- 

(Kx iineJ ,w JIpppt E. 

WIT, iv-ti.-T W Wj-plEEn 
S^pTArs! ckpI ''Ai-n-PR in: ij> 

cin.pril^^ fii TPi'i i '■ii' *■“ 

'H'l+lr^P IfP.* tElci^OI^ PC- 
dil'diB riPJI''. lie l‘B'':i'-Tsr iP 
.^IIuvIiLIe 4c 144411^11% lll^ 

4icB. V* rreana M IP-1 FAhTl 

Jiid Irunn'crl Kf ?pLC 2A. 


LlCrl^'V ^(BEMIBJCV,^ 

E^l'‘« ],1liE,a3a; Jiiicl la JhdkT ^la 




'Icce.dII’-, nbc niXilCt P**'f ■'Pif 
hJIuiIcJ t*. 4. RE.Wi^' «■ ra* J f' 
UPH^ E™. -.11 dilj..irap.i frr 

IptiiB i1 1 i1.d'4£ rtwrid: ':«it 

‘Jt, pLIichcl li- 1 duB-rCri Im 
iJiie liv aUJIIH>(llll'_“-rUaiEa m** 
Ijr cEBED-n pkPll The x‘jL Cl +pn 
Lk cliiiE.d iL dr.p- dEEirrid 

led tic rccEivBir id ibPI- d^juiUL'Ji 
I cr ATd.cxt dfH^lP r-E<|'l«ir 

cl«, J-i>Pt*r. Ell c=p U snf iV- 

|nE.d4 Llpl] d ny b* li4in 

I'm hiH- ibdl liP 4>aifP eF ij 
PeqL-ICI JPbBC th. 

i.T>;'Ji:a ut bAnt or rne- .p.TinvF. 


lilkiiH I^Tr'iin.c JilnTdr ininirp 
Pii .,El4=;-rE naunciic ;iEEu:t ix |P+ 

idvl! □[ ilnCr pi |4ic4nBrB1- IP4 
iliuC-rli^rE E Pi rpei.i^Uy 
aril IB ai-injlnl ii tn fcMv4Af4 
i^.irJ:i. ►/ nultP .■'f * LfBT.T ii cuih 
cebLoC Iu U'e PE-ll JEcxIuif ri- 
Th- xciiiiAn 11 iIk lalcrH'H IpLw 

lid ni- tC idlUFHf, fEi i: ii lljl 
ikTiE lln 1’B.inn Ip It* ir'n-c'T" 
L-l. Ipvbeeo- I lll^ 4'hLlEMll.lr E3U IL 


lypiiiip in irr.ilr wiidifj tLf Bpnp 
ji|-iiL i.J etp i.'.aLiBrc cl. TAdi IS 
II B-f-inUc IE; ri]l-c a Himiietiry 
BlC«W4PlflIllll«, wUclAM rtfTC. 
duEfir- jHu the ywr ip i"d rii 

c4-B''P4-E*par(i *1, 'p i4Jmpii*K.?* lj 

I'L tip 1l<Pk. ^ BP.n ^ ubic.vrX 


UnlttiC PIlAt PbiJ I 

Liijid » 


» Ljct 


4!i>. Ll-ir.fll! 


Liiaj 


fVff/ 


fij/i-i 




Tl Hi ^CI 
CcjII flip PKTlI (mn *[ ui:JlP-t|ii 
■DlEnru Ka r-hOBCiH lvi.iplY. ^ lucd 
1i^ Pi-B^i f. i'b. He^-n-BidEn. dL Ikt 
UracE K«rik iuiiai lo. BMofifartuEilbf.. 
Tlv ia.N‘-4|.ikn iisF-i hew IK^ Vd- 
TVLI- 2.iy Efp !i^Pd|v| nJiyif 

jIaijL t3^ i^ikL ^ll-q raa^ii 

ll, iiiprtE -h pirl df ir;E 9crul fBVfrr. 
T&i thikt imdE lea^a c-d mh ikliJ- 
iaiinf i-H biE-i 11, me ihi -^ar^ 
<•^■<"1 VKli^i^i 1ar ciUcr cimf *f- 

nrr iwl'ir vi^v\ -*n 

ol prrlij .^B;pr. 4 Ib> rTWPcfiil 
uiiEir ^1 i|.<ibiijJi;X irJi'ii+J. 

'5 ITS mcnliamd Ij bt 
iH^ruil ih Hifilb JMt* •nUm 14 ClM. 
iikHi w.U ^■ubi!!b:|^ 

ii'^il rprhMknrr, Tccbani^i'k^ Ev:> 
crlPTPd Th9 :fii^' wlrni arih. ijir 

pipRiWr h il'r.'lialiHifB EKtd^'*:i4'4 

cTbCedL m 1 IEV vl Ibe [.Kd lL|!; 
ibfcj l4rph J pjiL cE Lit kiilsanE 

1b4|lJ ^ut»i 'PB-kphh'W- 

tNu. ].ii?g^'C-. >-si4 L> ^ 

^lufruLi 




lilll- PUini ^•.■'*■13? P l■■p«■?^ luai 
cE SbVO ifKl^r; iq «li^ Lke IbuLI'.-bIb. I 
■i EnEhj;:J Iv ccR^iic h 

iW-JiP'9''i Th ihE <4 

itai bnn i.cxJ&li pil] ct-id *4 al- 
rt □ pirti^i-rir^- (a-dvq r< 

Ciif J pnifl uJlrr tin|i 4, JFlirifr 

Etv lacfc ECffllir ueaji ?b BbI IIk* 
|Hih*1 .-Mkl. Od nipelL bhlp 

h^ gn uurnirLiff ^bJa 

BTt ihi E-eri 

TErcErk. Hb4 Inn. 

■{SiA iBEdEvCET; luin Iu BEjl'.e’ai.l bE. 
^CM *} 

Plicirip Hi, I 
L ^Eiy nee: Lhl 


praB^in.|; 




!exlj 


rxmMnx 




LJj fxlEnlBC Dfc lb:L Hit kh-1 

J*B^TE^Ta s:r?rtri;D xt an^ l:.icij. 


_B 'Ij' ■“’^■■jSL “"s 

Ic-abc evnAElei 4#rAi 'T^e JsublE 
BrfadKLqi:' AM*.! IhEEiRb a 

Hr^i^KdiTc fi-^r xa SU, xJiaAcnC 1^ 
irwIiL-xr tiiilfr b, ^ rannrrildn 
llp^ 4 |,'li-#i| ulihl'L □h lif'aT 

; n *1 bf^^ VbI-ip iud .Si^yn 
jSrMJit ibc ImMb-a* bin^e £m^ !■ 
|g ibEDcalLxq ck'f.xhL Ti 













































































Mn'.Tmh^rj 


THE ELECrRiCAL 


E>:PER[M ENTER 


PS'I 


Phoney Patents 


ehlll 'tatadr^ I^in puMTaTi 1iPipj£l#r rfr^Erlul iH~ DiEckjiilzal 

IdtKi irhKb. Liuf Llrk^r Jii><ii4>jri. ItJ' K'I<?vm hr 

il4vc u ycT a^t PilfAt-cd. iurlbtrmwf Bnn>Mn(C> ^rtpt VP^ntf 

u« 

pHONF.r PATENT OFF1Z2 

^^ta- ikp fftIH i'l iune-rlnr diflj [iivEBL«rj In 4 ^ 1 ' c»inEr> u 'Pitl 

11^ rn|lxf uiilTErK. 

Vr* vFII rfv^lultinli? Pir'UnL bUJlfUdJi iniHJHCdlohl)' *ni CFrult 


VOLT TNRCC. DOLLARS ItiH) H-OR THE GEiT PATESTr IP fW lit* 
i^r r'dlffiE t4 j'+y F^r ib 

UlEl^l ft-i oAd Ifccn S-'-aa tlpvart't □ x:xal] 41 US^ rjEE-'Tt r^L ^Utea ibET 
b4^t ill4i^i-d iPitani; ^no □ri-'iEik'J lEljfH u t flUai 1^ 

'Ehil'f ftEJOd I t VVE P-.bT vnir iml i^inL >au. ■ Pbu^l^Ji PaiioE 

h idlE' tllfj'J:ln. Ml M.y JkT4 I E yuwf ph^nv 

PaCnil ilJq'll^iR^ L± JUE± IfeEJt lE Id- iJ ^TV a i»icdJ±h. hat. Th« 

Ualflai, iJif Ul,U[i. SLiqk iPhttEhtE- ind * d;aiJr-^UcK aU l|f^ 

Dur j-Litt *! (Udnlrlbfd- Ik Ipm- 1 Pbdn+y JEjlmE ijn yntik Jnw.LlE ^ 

a JIITi-- 


PHONEY PATENT OFFIZ?. 


V. Pi, IVrIGHT or WIICEFJlTIN TA, 

^^>. UmalinBii hiJuJ^aJ anJ f^rtr ']«+n. BOO'N WOTIM'S KT:RSF; PjiI, «ippLlif 4 l (or 10 Bainule* Tcrt luncE 

SpccIScmlflii of I'Eiiiaey SandfaptrcD ^Fpiptubfr itw TooiJi 


Ti fJ.ttt irji(]“?dsfT>j« ji d/r, /i,’t jcdj.' 

I, U. ft, WriyJ.i, ^^i tlkt Biiiiaj Elf \V1i'Ti‘- 
flti^L Vi.. «!<> I'.tnefciV ^wcb.r^iirejrtltalt/, and 
af^rnp Tirnll/ |li»1 I lia^n (itvcitxl ILICinj 
■ffiTccc'jy ir.El hr Mitchi b ^Qiifirmci Booid- 

lyjnn lar n- 1 i-^■^l] -rif ill 

nii;cL{ly nboiUt TrnJijn^ 140- ld(> it 
nlgKj, gicEling wrt ini |:pe' nil . gitt" 
lint! -4^ ™n ■cvci' 4/ 

t^iLl ■ri.ddcriasisft oi liiig wond?!"- 
ClI jiRiraLuE 

A i.'iii 1 | ha: pg'^cdcJii.! (; 

tLEap"t 4 10 ihd imiU if Ehn 
Or. fiurli nvrt oJ (t{ sJin." tj ifl 
aliiir.iiliiil (N-wtK-ol civdrid v 7 i|Ie 
( lr-p.ip;r ir.il having l+ati nibOJiiL 
1 fiC snrer tditt Of !hC rinfc. i''*i'wr-E 
fjjitilftj (0 ibc JsEi ot Hit ^'Cfirer 
E'rjIJifP "tlfft :£cth i.nrl I?I>p i™^ 
i(}iiiiiJO ■n.licil :h< victim vi-LlliJi 
afciD? uhliiT £;5 ;t tp, Liill.er ur 
|]iil]id.-. The cvifftl'L ihej Fca- 
fialed is 1 c(£_ tnj' Plililt niidi tP 
vEi.iM^t hriEEdirlzn «XIV'^:a]td n the 
klSli 'na 1 ■n-liidl S'^tTi- vjiili 

llif II iM'j. to A mar. tIils- lillcd 
bnt. rtally fesfl ">oJi ir I'.isf iHjfi} " 

Tilt' -iir Ilf lliLv iiit as ihj iTioit t;l- 

rtDipus [tart of IhP 'A-hclc inKtin- 
rKni. 31 cmi^in-Lv tint o( n. rhallov.- 
ha-'d rahhtr rani. Shat-fit niiirlL l^(! 
a (riilni.li li;^l':l molnsEtd huthtc lid. 

In this lid Jib iaiil rfflffOVf VJ^ 
alLenmlcfy rbfwr unJ line. 

Ihew in pl'inrl. 

On ti:ji nf tiii'- S'- -in irilAeiC I'li I'jco 
ifcire Poeruv-Ht. rmmpii i, carved 
fnvmi A Ciiam aF ci»:iptr !iLilc-hn.le ar 
^uidEofit. ahnkiE Ehh latdT. 

Ih;i wcvni lilt shcr.iHcn dI ih-^ |!n- 
fflrlunaH! it a 1 (Ansarelb nh-.r^l r^r- 
mn3ly hinrr^n il'iwt;. eLnstd. tchLnd 
niiiE. Or the lltfl^k end o: lln." 
liHibrella is it Atsmtill flE ccari 
cnniit 1 ^'h =■ tonall iDcior. Nun 'lie 
acEian [7 iIiUr: Wimi 1 slmwTjr tin-rci. 
i|;d Hit ltto; 5 W(fr:iii in arnL'ir-nff alrniy iice 
h^rieJ in sl vialuiiMi of 

ihc rain dii^t leliltle- OTir ihi; Il'iLc-i-tflaie 
Isia^f oi ‘Ti'iMj-.'’ jiflitljf ^]il^S^^i|lE l^f^ 
and eijveriaf the And ci>.i|"-i -Iripa 

wllh WiiiH.linn' jnjIu.lOiL ihLj jorinlrfi ah 


<legtrle kIL fTht iil jtttcnc Imnst. jfler 
ii‘irKni.l:i Eif cnn^tzaE me, '^i]. aCi;iji'4 a IHec- 
nieSJ T-Ci- iVilliam 'enaingt T h; 

tIcLtrit IhLU. set pip afilvinEefl t, 

smittr -cJts in :bi' lEtAr-'Be ln|i<-jj 


Eo Hie inbLut wbicia hoiiEg Elin um'brt'llL 
llicTC L’ a tiny hibti in :!nc aalEont o: tlic 
hinl rvbhtr ]UI Ct pstn iivUicia MOLalat Hlg 
zinc and npiKi j:ripi no tliat Lh.c bluci'.one 
jOlu'iiHi lifttleE very lEOmiy ouE, 3nJ 4avi.ii 
]ibiJf of tl!f wcirpr'fl ncct J''o? Ihu 
real an ihg T.atle'nt inviE ivear IHut acid 
[ttsef OTtmlb, VViien all oF tin icJmicn 
til nit^ omi. Hill (.wiii-|p a r^lviiird. ai.i! 


nlnl.^^'l^ i« 3'iiEiTii.iiii'^lly 'o'; rinu.'i' tC- Ilf 
narn'al fin<vi 1 i(>iT, 

c! 11 n.ji^Ri'il Eci 1 I 11 - dii^i (if lie 1i:47 one-) of 

thf vle^^n^ is a En^-ll ^ketrie fan ifi eiitd: 

KS [ll. A l1 icT'i HhH .jt >11 trliriL WMTin cK* 

iri4Titr;<>$L;ic 14 = ^ ^dl^KijTiL 

:iii ni’liHiiii 'll pi'.T. 

Retdiaf ±c ErtJtJi a nugn is lilrelr 
’'ll irirgtl lii u'ir.iL Ills vralLh, su 1 , 111 . 
eL«tric n'titf-i ij firoviddi ItiJuit' 
tft (In- ly lETj JiiiK. I I li» uEnia =. 

:(■ prcw.aScd hyji pclcniiim <tll, 
in-liiJi in ilirn liifl'l reli'isiTi :i nwitrli 
oneTitmc aji ilC'ClTO-rrnKr.cl whbHi 
]n IF'^ > Ipvn- iih nni1 frii TA.pliL1y,. ni 
liic end of which ia a iie[ipt:r 
^lu-tijr. Tlii\ JibVi-p. [R-iijis-r -^r* tl c 
ty<i ei Lht Ttadcf a-nd tlmi 1:41.4 
a hah. 

‘iV.iblc crajjaiR- the. J-;rp£t, irlci- 
eebpd in a IkhIt, ore- pays ro ac> 
leitim! (Q BafrMchaiir (VJtci aad 
part A Emsiqn'e nCrropbune a-om 
On Ibt petsOII Kid-Uta * ICKtk, 
iviHtI; tJtpIsdtJL a ij-.’siPh nniht li t 
b-3Lt tbtlj oE 1 !]e 'anakw^rp. hvCt 
iDy jiin Ji'nilr init’ Hie air. ivhilr 
ih;. will vcf.ick fbart^eri nr a 
ehaEiisLly cm bencaih hHiu -u^d ill 
■n'-WSed Isay. 

Tfi (itei'ciil. tfii- 1 u:j 5 ill hud 1lii.i 

lat± at night, a lbl-[ioL7n:l itlill-tl: ii 
fajlcned in the .lirhrplU Muckicl. 
nnii n 1 (bg j-.ppoiiited ^fn-.c E'ac clcc- 
erJe v.''a 1 cb CDairrctf (he cirruiP niirl 
(i.ie milk; ilciiwnfl? Upnr. 1 h: 
rtOivslJc of th-t I'tQlini. .Empa 
swift s.wE.(^. StiifOthiiLg kiiai iiiicnsd' 
Lii lill m^Tfii-nor. ivditn ite ii an'S'h. 
eneil. ty a shock of lU.Jlil' -rOl:? 
fnoav An initnctior. nciL 
Jll t'Cn'IllhOny wheocDd, J have 
IwrfdlLr-o- i|-pcr.dK! mj aam'de- 
feather tkii li'.y. 0 Lord. pr-TJfln'c 
ns lEoari fnrEhCt' BLEiOi:?. 

U Ar \VT.n:n- 

B* liii Jttorr.cy, 

I^AKIEV Ff. Ouvi.KilOy, 

lyqckbar^ 'Va. 

WillECSfiW: I- I;. r>:r:L iVlionda 
Tlioi-ckhf. (whjffi nihIHb. 



IHVEKTIOW TO DETECT PEBS- 
EHCE OF OTffEJl BOaT 6 ,. 

Mj". (.omiii. a icv.'t-lcr of 3-u(faEc^ _V.. 
kai j.uoccei'ji in pELlctting tw-a valuahle Jif- 
itruntmEa 'wh!eil have iitila s+icpled. hv I is 
Caiitdbm |t»'-T One mi ti:e jf.vctitloni i* 
hjiowr. as a ’’fklp ilclectn-T" whs^ .i-n 
i 4 il 'aceu Ki.i'>iri|i iwi- w.:j. 

TTit detect-br ti:»‘;1ta it poaii illt (or a ihn^i 
iiiWpt-rly Bc.aip 5 ird I 0 a'l^rrLvIr. v.-ketner 
rtthrr twvl.' ate uHthir i ttrU-ln dtsESner. 
(■hrir ifsteeii-Oti ind apiinmiititltr lecatLia. 
The- inatnimCill Wirlij on Eht pri^NapIc af 
■yLrelti.3 Ec>J!TiphT TI 10 vriri.tiinliv gf i 
ship heinj d-ftwlcil ari wsnnaiiienn^ tn 
(kg TCVfi-nnB bhWTat'.iS rlirnn^'h the vib-rf 


rr-jns i- 3 ||>.rit liy (l.r ii:a. I ill ri } - The ap~ 
paraius will HfiJli tKectlvolj'. 1 : E; aid, wc^ 
Saivlless 'iF ihr ii«iriik'» nf s 1 u(^S i^itlUH ilA 
igpsraidnjf ja-JiLr. 'fhc otiwr iJiVtaaen has 
iiHig Itppik iT!i Ip iHiklk'. 


NEW WIRELESS StATION AT 

CHELSEA, MASS. 

On Sept. Ji tbp Pi;vr Tviieleit stviifin at 
[he Nai-aL liospital. ChrDci. was weaqd* 
Lt Wtl] to th; -rnni: psweffjl -cn the Al1STi':!ii 
cun^il Tin- Rputiik I It tkb navy paid wflt 
not 'he diiptmwd with, hut ‘leill he ni:t ju-^t 
sirni' 11.e nevif letatisa -tS'l: iti tt,e 
vi(;ir.ilr cf $IC'1.(H>X 


WlRJiLaSS SYSTEM EAVES (jeOjKO 
LIVES IN A VEAIL 

FiciJi cv:den(c C>( tltn rilibi- nf iLie v.irf 
Je-s. aV n. M.'Tir oE J:vzi lia( ti-cn- foiir.if ■dll!'* 
iatf ihc disaders and flire-jl-i -if iruisteri 
Folio-mog tr (ht -a-f the EjtspflPn vrtr. 

RiTcaEn'Iy llie AlllJittl OcciH bPi 'aren 
cprrdjeif bv witCl-Mr ill Sle tending: of w-iin- 
Ilk Hiii'jleiLeii na-iECnger J-aips. Al' 
(bwEll rio fi^ieg ire at iLtr.Hj a wirr.Cts 
r-jiriTkluj lav jiii-. entimakd that F.h-". fc'A'er 
thin EFlfli.OFtJ lives Ihni ivok:]!! have Ircei* 
Eoik -1 llfFviTP eI'P ii'.vi-lbl iiiiL o[ file Ila-TCOIlE 
system have bfea fIx'od I?J' k iinC* ll'c I*- 
t.iEiikiik,i; uf ihp r'T'^nt jti.f-. 























THE FI.ECTHICAI, [CXPlClOMENTHH 




3-^ 




STION 


Ihll OcUllllHI.I h 4w N(,lr I'OeRl ll (l.l I^tclricit 'Jvmiicii -^ill iT h^rt fir [h^ M Bl!. ►*! laitt-r 

ivl jiiHiHckL llilTlrr^ ■nlll Rvil'llhu.tt -ui'g;! ir.iiih aocidicj tUI (HJB+Hfrfo: 

|. OJv tf.Ht nU411i0ii>+ »T. h; ivhi'Sn'lOG 14 M Mijiftiicc. ... . ^ __. 

j Oalv Hiae t 3 ih'f 1 *ht(i E» Ih 'frtiitn «.»i ■■■■jm' Lypwfiiith or (ifr ■.TJcrrn 1™ fc-t, T.^ pujijif ITj.4tr ■.rarNt-rtL. 

Jl 4:i4irinrilli e-14. Hire tl 4» l^^nraED la^iiE. ^ihiU 3±I *'iC.r4l'lt4 W i';!! Hr^jTtmrE-; crTTini jnrvnfEiJ BQia 


W’fA3UftEMT!HT OF P?;EQT7EKCV 

in A. C. CIKCUJXS. 

C:||i'^.S ]\ flsllflljdi . --. to 

Ln.jw Ii3w ihe an alwiiinins- 

rii-'iinii ^ilfLilo iii-u' '.E* .i4f4i]il<¥i| 

.■^. L 'I'.Hr* me s^ernl wayti^r rticat- 
□ rii.-! Ill' ijeii iriitj in cj-elrr ijf al'rrciSI" 
Liijt c.iircnt eifedi:;. li.H sj-.f U^nal ai iJ nfli- 
iliiE-r' mrlli'iil ie ituit iitilrciiiii n ^1:l:1ll4.lt! 
"I'rtijueiiij- niiEe-" ■ <if ((if- 

On'’ fl‘ tl'-r'P. tlir '^'|l>r-ilui|i'-K'£rJ 

tj.j't.cosTinbCTJt fti'j. f4.T freijiHjaty T;-Ki>urt- 
I h:i.i ^aiii'C'.viu.l: alic.YC a-n.j lieltP'r JJ 

FT?EAK RADIO RliCEFTOiS. 
:'.-!l4ji J. M. .^It'Jinai "J-i un- 

j"l; UI'H l.tlLV [yc Itan [K.:]tLJ Li> Ta-llo I'Enuli 

t-Ji .a rt.-tgrfp!; iCLii:.Jer -g^'ilhv.iL anjr Je- 
I n H I. 

I. [|( i-im IjaYi CB-:'nc to 

EliP h'lrlili-iii riliil j.'ii!i^; iI.l- I'll: ^tiU. ILIL.- 
Llijtl hai I ioi'ii fruind 1.131 cIk 3jira:iLT4! 
111 ?, r'tf ^lil '.3 h‘ Ic- r.^l.i|^.l ^jnLIKler. fur ]|1.- 
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:n. moEt ck-rliienl 

■iVliilr f iK 'iif nf ciilH-nt -i»l(l. C+fnaLn 
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;o Ik II'ti- nvLk-ii 1lic dyiipiun vLiin:* ill I'-'i 
Sj- per t-rtiE. aluve pt Itl&'.T ilr r-’liiin oC 
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wrl'ii :in jnlul llill'l f:-!-! Ii-jij^ and IWi ftc: 
Iiifllx H* alii wlpln'i di- bne-w tic Tnaxi- 

11112111 nailitiCiii:i' n.J er li-uijlli Ix- fail TtltLYC 

by iuii^f; n Ic4:bil£ K-lL 
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H'f’iilF'ii'rJ tii-J *'rrL" li'il.'J 
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end SiTfC.plilJt rFfllWh llld wblcb hk 

Ibr belt E^ utr- 

A. I. <^c-ybaie mtlort opt race -fri*- kk 
t 9 irrii.pllri£ niri'-nrl tin" lit lititl pnutsti bu; 
■OISc ‘n.-j.vti ■.I'lnt if, it rcvcncF. at itaCed 
iJimK T ir I'vj^plniW trr(:.BtJ.SfJ!t:rnJly?3iv- 
auc of fo^.it \Tkej,,an '1 tin phoffi IS 5 
il^rtf-s HiEii i that n, cite cuiieiit In 4!K act 
0 ^' Vi'lrci ix at nian'.ni'.Tiii '-^'hcsi tiK ^tber ■[. 
ft m'lii-niim. 'Tif. tkiTr-jiliaAKtiifcClll tail- 
aijli 01 tluflc ■.Ta\ie 5 cflnl'sncJ (Iwet 



t.jrci, ar.if ih: jwralcs dE IIk cirjrmaa ^n 
If!) dai(rc«f -^i^rl; '.ilit a IEI Ek riodCrFtnid 
lietn ibe 4lra'.vin.E. It n .’LCEah of Ebc 
Current ill a tbtcc'plisie cincTiit. Ai 

to ibe bti; nKtOiT tP axe, i: ikptrdi. rn llif: 
P'.iq'AH: to 'n'hicii tlK mctCT is bring piif. 

E]iri'C-p''inic RboCor hii betti :oi;nd i^ bt: 
\crj' pracika'!, hut iiMjtiir'K giiibn an ehb- 

orUt iUr[.|iq ; i( tiEj i co^J sltTt- 

ir.g [i-jn;jc. This inmop it ivlaji 1^ tn-jwr 
(!. I lie iudiict on Lvpt; eIiei if tbe Ikldj 
and qhf apfiinnrt baxie iiu etHtH-tll COr- 

ir.'C;:<-(i:l.. Tlir twt-i'ilfl:? rwlo-'T cpanlF «: 

( 4 'Ha | 3 rint!p!e, K-ut CEeC 'Tradings axe 
vOarid In Evra lepataic -oallf. 'ru'it crKrcMlfd. 
Tt;e |E7i(;|c-.pha.Ec rwtor is gefrcFaljy of tbe 

ayacliric.Diirf t)pj; tliAt 4,^ Ft ^.*11* 3-^ a 

s»rwi.?r(jLrnr3 dijfflf-tnpr+ne mPtsr, bLt Oat 
Ckai^iirg 5jiiclL|iJlli!fii f.'Etlv Iht MipjiJi' tirt- 
nrnt cht i!i>r.np:(Eciii I 0 ansttlltC afC 
3Qt<ir'i.-(i!cal|y cuL eil4 *iih] Ll.t i.iunir uiiri- 
alei !ri eyrnliFcnlfin Tiill tllB alttmltiitg 

■cntftf.t s-.IMjl/iilf milt. 


HORSEPOWER QVEHY. 

[3H.1 Kdix WntblbaS^ CnifiKo. Tl, 
cV'Irps liibriiha' .hn 1nii''Pi''iifi-Fr 4if itiinrti. 1 
Tanuitt-d to 'maro^^ I'M p4iijid; It a rale dF 
Ik^IPEi r«‘‘' Jinn -nMii''lfl im a timl ^□^fn4'c, 
hdH lb;- amauat r>f enmeDt it nail 'toiro ’to 
nin tie- nuihrT. 

A, ]. Ai} Y‘ 3 ii diji npl cive nnv det to 
rl <■ (■■ P'lF-fkill f.'' fd.'liiHn ui _j.if if li-lIrT, w,r 
l'4vc (isvrtJ 4yril rlw, r-tqmi-tiJ 
hC lll-l .^’n'sl I u'.PS- lir'ng 111 tail F. 

IE 7.DI;I(! HmiilPD i •I-hivTKpj.wcr inciof is 

IllUn'C Eld ixjixjilI.. iIb.' |r('|3lMr-1 niniTi'liPP At 

feet Otf mltHk«_ik S Vtnical J3n«1lCFl, ittl 
■f iJic YiC.E-iC Ii inrKJialod oil 'U'Il'CiIs ar 
rolled! Che pfewcr W'Tk.nroiI writ drop to 
.nlmrl I']! per rerrL i! In'i auiDiuit. Ft will 
reniire 23 tirtpifti SC Ii] vdlCt td riin_ tac 
J.koc^poYveT mdbcj, Cjic il thii ruivcF » lia 
be Opplif-l tlorjFPItralljf tke ImpetJiige 'Will 
iliHip 'to 'SlB approicrruEcVr and eI'c t'.nrK.- 
CHiTTfr ta .d. 


AERTAiS AND RANGES. 

:'J 5 fJ Ed'A-tifd JpiifF, Tiunr»iif. W.A'i., 
ulcs iiCveni .1 ijLl.-rjrhul'' " 1 . Tti-riTi.'Eniey .jf 

tnc apiraJ MCrAl CortiJireJ lo ikil OE tlac 
S Tlir ■n.A-.'r 1 ni'^[k of a 
irriral aerial J-l iikhcrf ‘Id dla-milerH dO ^CtE 
li«:(f. .‘"i-'b (Tiaitaui' :r-A ArtFiiiun' 
virc- ??. _W|;at is (iic time dF OTcrition. Od 
eIii- 'Say.lllie ilaireii', E. tVht'. blp.lt'-power 
^Lltiani ihiD'jb! ke be zbCe tc rwek'E from. 

Till- riiliFura^e ot a larfe ca>aLjE> virk 
aik ^iTidcascr, 

k. 1 . TiVV liiv-ft liiit no esperlri'^^ w'lb a 
apFrnl D'?pia.l. From lopSits-. 'tC belle'™- k 
Vj IV vrty rdicip-JIt. bet for iI 1 .|' 4 M:IL .1 
.imtKiir LVOrk wc t-tlvrr.c t!w wnjtTtiftroi 
jf 13 ■ 4 f^:^]iI ■■i'ii.'>y 3^*1 Sar, I'i Ir liii-. t,iTi-‘i 
Sjeat OLigiiriiKl'hl (tic pj,n. 

A. t. Tbi. w-lv-r knulb ui ihe .|'irri 1 
acrFcl i-artMomK 5*S feet of wire trill be 
t^(Y''eF[i ! 1 ,'JiM ^iid ■, 4 A') me-rer-i. 

.•'\. 3 . IS'iyville l: still la piitmtirFi. bet u 
usi'icr-U. S. GpreTemeni' eonrnol. lE cpniti 
preaa tf<;v CrCuibCr EfCnt J Efr ll. 

A -I. shsuld be ahio to bear ibn 
X, A- 1 - and W, >J. Id. tlinconi jEhEitmi at 
' • (■CcarrjTh^J' ^!i jFJf.’ 350.] 







































THE FJ.ECTR1CAL EXPERIMENTER 



|U|MxM ■C^rf4 rn^Mh. 4iVAbiq Hiiihr^iM PP«J-ts Hiy. 

ihuHl^lvJ^^- n.AiJ LHI ZiliLvlTBb , EhliJhlC-riai iILTJ^I. ^kl 1^ J 

u^cF rct^Eib p^plb .4 *:» kcif l.i»baUiirr. u>inH h m 4 Li'^'x Hu 
[•[□L'nn. Ca nvrr GinLif. LTEi^.HiPiirirri ^ ''^‘■V Lv<r itiaul. LIdJ 

^a-B-r,-nrti7 “« ■'A .Tt"* 1 

9^x1':. AL l'' lawn tKiJyiAI-H S.hi4-'i. A vvvJ-' 

1 «.'"'■t. -■■ t Mil ik-r^ i n'-"' 




rn, PfF l.M.T* $ no-ai 

■I hi. iIm id ijb^rl 111 pa. 

•r~, Ir ia. qil ^TifTl. 

I'liLHd Lm I*^ CjlhHLI. 
Ah^iiPlrMlp a-•!'}<■ 


CL Da'll OH 44 ll. 

^1 lil i B*rtl| I 

Iii7.'i^l^|lr ifIriiiriMi hTai 
nrfKraxi. /. : 

1 1 a vpi-^ K M ItXt-I 


rr*ialMp’*^i* CdMM ib'i^ 

■Ul.hr E-r S^Iehsol Ixixi 
iKpuww. e3}4Ii‘} 4a4.+x ■■'•Fj 
»r.KK - -- - 

J^r:..' 

IhU P 


fhJil^a'rfh RhChfiiWa 

ihn^ IhTTi n iTTC ri^T3 

IVlLl ... . 


iWdb^ a'r iWnhnnih 
PhiP^M ril VLE^ I^lla 
aa A Sa^HPi aiA.iUtM.S 

r lou Sn» ir^L pph' 
IkL irl- a Ctp 

L-rlET ....._....flJ 


■fyisLfCvJi'a 


ilii':il: h}4^ il-i^i<i li-T* a<iJ liL-dF-.n 
im 44 laPhlLLll!! mjiI:]^ 
iwfi. '^Ih' tikn-iKT Jit ihrl^Pi! Ii 

is.ss 




r.Hb: JiltLT.^iJ-liLl!UK’iJ.Vi:J COMHAMY ^JhlJiniS TlIhrL.-'iIi'iyiAT CW ^X.\rh\\\>4i.^ i.\L. tLLKi.‘V*!IC.J.I. .i.>"lJ-\h 

L\ J]jL ■"liijLtJL anf.Pdffr.F fX^ JP'iiVfpx/^rj^PL-hJ iFjI ' 1 uci>..ii^^ a^i j.'i^ ^.i_ j crlHnn ^-i^rlc^i <raitt in IIMI Oiir WU*.* 

d^^!gl LiM ^!!■ibI•^ ui "lajcK-a ■■■a'l dri.^:'£n 'jh il lifrrj- WlL^Ti; L’K IjI-JI-IXV; C^XiT-S T jSO. 4 TIlTfl r.’h.G-i*- fyiLOS-lf fOST.-H CE Z* S>! 
!.;LS<3li.^. 3C?:hT hr ^-ISirPTnS W rXPRE.^A. rirsr.T.lliTT. 7h-jTKil4 il-i^n l-rrir- Srijr * rbllirift >-r;*iiJi'in^ whirh \n IVTIf Irriiallrtl 
in L'Dr Fi'A-jn;^ Caulpi. nlj^T rEi^Ibi jl^^ hi-i l| 'leLei a. rcl :ir:al ~.a 2,*^ JO aiLickh^ Qj^ i!li.j^li dizinub, IpI 'Jiic ■■■> JiiJ 

Cq'jblqa, fi-ll M ^ X' : a-i a mj ChJe LlLhi^^. L<^kk> -911 W.rELfhs 'X F-f Fi-hF-'ij." e.£ cjLL lEllcd^ nl* IT. A C-ar'l .iniJ 

piiaEk^l > i:> Xlui irtalcrCu] irY:!g;-:.Lj Hzni ^rl:c Lf ^:rH• Uj -4^. rl4i.ip« -be Eain Px ^jaf^r Ehj. WL liALL 

ST^i &iTaH—Oii^ ‘‘Jl-'i r hn Ldldrff.-P.^:^ ivid tf iTri^,'"^ E^pt c^r-pn l^kv la K'Ad EiJ 4ii4k l IC. 


Hadby r-Phib-ilE. ElhH-ef ; B-.nwiv. I iplii. p.^ if^.l IwiWi ^p^h l-ab 

t^P4l- PiPiT hh^J Vr". ii'pip .. Ih L^i^. !a . “h?*h\lij'd*^“ 

ftKhi £4.hi:Jfr . ■! hiilisli.'biirfcn uviAT. Ct^JmCn r*ni^4‘i^ 

mm^Aii'i “ ... . ..I 


liiRi! E:p='^i n Eixri'i. hiL' p^ « ^ ilrn'rrHxi^iEJ . foi' 

JM Oil... HrLiii 


THE ELECTRO IMPORTING COMPANY 

'■Ji t'jEfllf'rjJ'iA'iS FOK Tfffs. EXPERZS^E^fTKR'" 

3 Jfi FULTON STREET, NEW YdRIt 

^=1f51|- 


WrilB rulDf nB.lK.b 
nnH AarlJifhil I Sjl 
iJi* Ma^Qin ■b-«T'*w 

I ' 1 


/j'l Vj l^hn'jhfiifl '■"fc? cW w^i'nc ^/iviriirjTW. 










































































































THE ELECriStCAL EXPHRIM ENTER 


^ovcriUcr. i4l,s 


■stj 




li.l .-lIUuEi'l 
•ft LI II 
Ii 441 f.'HO. 
TM II ■’ 

■ iiik'iiF'' ^1” 
, A*! ira* n'MfDL 

iliJfcl H ■.‘kill I ~ 


I^^•^I^]U Ij-; 31 k" ; h J*-' iMh 

I(l,.nlnj' X'llfhL S Fijnrtf. 


$ 12.00 


-e, O'ther Types of the CrystaMi 


Eh^.- 

•Jei. 

■k.1- 


CRYSTALOI 

THE NEW—BB— 


la M 141ia[ll9Cliai1nrE. t+mpHalny artfl|i ^Miaanpy 

UNIT 


4:H'r'S'¥ll k-Q I » 

¥fTT iTIIlllll'' 


T^L-zatY-SKE KPSill* KC-tB 
]£ lai; :.j;Tbiiv 
Taia:iB UTr^ini] 



rifi.p'hL'iyrv I •- a j"i !•■ 
BCiUIte' IL'l^hL L tLiaii 
rUTl'f tl.Et'. 


C RYSTALOl 

A iTEaMiiycKT ^^:Itr-.Eii be- 

TEETOOi TkiAT Min'! ^ 

vrp-anTayeE crjrn-iD 


7.,. I h-ni d:. 1 yl^liPP (h l.tJ 

ai^ irL ji-f-r *a 

pihj^Miv u iBf ii-T ■V'lhn*!'!' 
lUihi ll.*r nlll t.v4 [iilH niC ** C» 

iii^-d iiU in !■•■•->■ rlrk i-p 

Ltv h'llxil^*^ iiiidiifc-* IIiaL hN |ta 11 ^ 

ck*. TI'wk ■*' ■rhk* ilv ^.~iir- 

ijf^ biiinahbv '"■'■ lu'.lJH ijH.' 
1 iiifil.iEl^i p'lLE, 

jiiLaI I'pkiir Na T'll- ^«albtAlpk 
DSOETl A CT17T77;iLdt lO'SAT f-XH 

crar i-oirE BE'JFf'r?! 

itanBipTS 


CnVtTlll^BI TYPE AH, »i.p.fUBCltllB 



Ulmpndini E a JSp IP- 
'Wi'libi T Pcaaii VTtV^i. IB-.M, 


OUR WIRELESS ACCESSORIES 



HL FirK'^LT Ld ADINQ-C^SI L 


VIlhPthdf-LI. ^ Ev U\i ill 

7rj^ X d4- ^’rU-ii 

3f9P IK—-i^ Phr'i Ih-'i-d 
ijJUMS: OVZ VVW 
*Tji HT 'Tihtl bMh lllill'Jl|Ei 

Id I .Si. ■* V.Biulik Uu k'L'ii.-i a m.’.:p aJ: 

■ j- 11.^11111. |h l| E iT ifc"" ■!■•. ¥.iV'.-!s. 

IniB Fiiv'ib r-i. Ii >*ia iDjT-' riTUk'I'f ''vr «|<ii % n 
^*i'i iM.i ^vi'J*‘.i".T "nn-Jiidr. Itp'atM'L 
Ii j. IliH .!■ ibr |jia iJni ir Lh k rvU.- 7 ^ nlfcb 

|Jp n iiE B at-'Ji' I Jj k'j I'l i \ 

yillit ihh PHii 111 BPit •. I rx.Uil-l* fia* -i^^^nplin' 
¥13h H'HI 'lb I UPPI II' □■": »■' I’lL'ifel-V 

P ■ I k iMf. 

IP# Timmt VbtIjIiI# •i'^riJHipr 

■ III ii>ni»ll>p iin •■ IkN ^IM ii< »iUi 

IribiiJ l^lirhii-r. Tih' l-llLil 1 IT t h ^ 

ril'iL tli'i Irdr VB -“^hTl- I i-- I-* frr|:r:T*4^ 

N li -il# -^1 Aih'iE l■'‘#f ^ PyI mi i^i' P'f Hll i r 
"I'kr. Tli illr<TlrV 1+rfir. Il'-lrl-'i^^ 

l>- IIh* i.|iv|l.n| pvppIliVi Tia- iVill .IIT- r-C fa|fN| |hb« 

prri. B'^ !*■ iS-K ilJ!i<'b"l M- I p^- 
BteJ IlhTr YllBhlJi!- WllHP^'l ll*lnill”lll 

DT.T 



1+ ■? , n. X I 1 

IJ pii 


|■'■l■p^. 


J£Wj 


cksts rv 

COltirLETL UATAJ.f^G 


Tb:p :# 4 kiiL-'il biHil'irr dnia tJ>. bjc.vI^ 
li.nii }",KJIit^.*'i4l l-'r uh# r,-UHi cIb.i fck# pb> 

il’r ™|l v-lil H-i- Ti’^-.v-'p ■'vkr- ‘U 

p^. 4 ili lliH-r r#iJiliJi huil-iUiiT, TliL^ ih^ f'TiB 

I 4 fabiplhl I r|iJi BHLi-i d. Bii B-ArtP IBB IB>iV 

rr'TiiMrt li-ri “Pi 1 ■•i". fhI Ph* nit-llhf "P 1 [h nit 
In II Biiuh I.. 

ihd- BAll':i ilf-lr., [L ^Mn B EW|nrl||^ ■•■ ^-h^i 

I ba| I il I xih Ii hH i Is -d uBk I'P ^-1' Ih'f '■‘'I 

• nil . Vili^i. nn^L irILI e 1 o ■idliBrp' '■■•'■■i aii4-r 
xlTl rlrr a ?ri,ifc iniaiiliir irf ib*Bi l-«* h#l-T-. 
TVi- rr^l^v- Eid^ii-nfiiL M nr la-ni.iiilw rip hbI- 
4|jkn. i I ^ rf bI'tbf jE«r. nhMi ■■'•iir? 

II"' III Sl’^ji'l r H'l'" TiilrtPr #tlt 111* B 

kaadbil i-I'L-P B 1-1 I ■ I'AiHlipJ H II 1 B *v~|l ^ 'O ? J'nl 
llll-l dlll-n«B 


Eugene T* Turney Company^ IpiCl, Nt!v\^SSi;^Vrrv 


OtIRSTIOM DErAKT-MB^iT. 

-i] riU'JtJiuuYr ftfiM fiizf 'iui.j 

Ph[l 9 : 1 i:[i.>]ii < 1 yiy.i tlmiiTil ilifi kcAr -■^i- &■! 
K-rj' -irwl -'k- 

A. n. TKe III - IJJPt i.+r.iMc 

rflinlrnvi lie? in lli= fetl (hai }-<Yl rl?l' n-r 
lir^it 7 ilDCf -af {i^i-i iml maiicc^ ]:3 j-Ctli!? 
LUf.fr n.-|iif-i ifHtns jd'.i niLy t1Eft *dI!i- 

tacts- «n saait iiii'l ijcL very 

iliM' limiTia. .\ !*rse ts-riiliLc ■Mr.rlcnifr 
•t 4 !(-ntrD:iy flf-efrl wrojK :lic ;inj:Yjrj.' ■in 
Clii- IihM: C3ii?kr for kn-i wb-lt! Mid 
yiy:1chL:d .ti rertCF 'A'itli ilic ae^iil if'Lrti 
LttcLiLT; shct I LYftVf jfnjliths. 


MIGKOH 


COUPLER AKO 
COHENS TUNER 


DS. 


litJCv) R-f^i'na''i1 l'’iA, lii ei's. 'l ■■ 

iiiiiic: krwAi J. Ill* (i±eF flf vri;^ «i5 

a. 'ariiiYiiY'." 3iid wcDiii'liiTy .if IfipwLi 
.yuMlH-. J. Tf j-Bj- ai ;h( k^^Eit-lc miV 
dt-nt.Tk i:) Dr. Cv1hm % \Viiy WL neay be 
Irn >iuL il. If the WLriilrji Ar.T<^4ition. of 
Amcrkl is (till iii e-sS-J-.nur 
A. li »fV iiinLili’ (C f-njply }ou daCu 
Lipoii ^Ih' 'A'jiiflins''; oi Ni ■■ ciJ.ipR r. 

a' ( li? ■! R rtiiLiiifaslurirtf R-irct ind ii 

IIO”. HlfrtllaM' 13 «lLli;irJri--v 

A. fi. ;hirsl; yoj caul'l ii(t |'^>'i" 

aT-lc in LV. :r^riifiii^i; 

lia«k:-ijp jy .iJins n deublr-l'^O'le j'ft’ltcli fn 



ViieL-liji^ SttfwlTlfii Tub iff 

fBnn<ct:on yt-IIi it IliBi 'will fra'jit vnit (o 
[I row EV rill iIlt 'i i i-i si'ric). ar liv ■.jtre.lle' 
w'iEia :lic ini-jYiiYCHliiLu circuiE a*- iltnYir ir. 
[he i1ic4r1*. 

A. 7. l iK- W. A. O- A. li sEjII ill CXiif 
fare. niL;! $-iiii irpt)- nl laiu all in fr.rniM:'i'>r: 
hy uritinif tr- ' lu' ^loilerii Pi-l.iVittiEiig Ca., 
il!in K'.icirl I HLPirn-, yriii’ \ors Crly. 


THE TELEPHOT. 

(Lj.'.*.'- ”.'. C. C’ll'-'tr. CEwliin*. wrtmt-!- i^i 

hiiiv. ; I. Of irlwl .sfifiEihc .ailyo 'K-T-rif: 
tivc-F r. ’.viTc” ii. i>r tlie TeicpI flE. ?. .^l‘■|.^ ^ 
Ti-ii-r ly fi-r ’i llirHE.tr st-^Vinir. 

A, ]. EL- Mic tiKi'ft-.lE'ic: -M an 

liv Yflihli 11 L-i p.3^7il■lr [15 Jre i,iYcr n '^iTr- 
T»^ .’.-ri III he rn d-Uifl l-:.i [rins-rsiE |ilc:>iils 
■ unrii H jj'rc.l. •I'.’E lu raaninii tlic rririy 

iiHl'.i'ttiri] iifoi- !1 a-Tu'il lir piiE fi.'i- lE n-il 
ritilit hi iiE.riiJ n. ina'.ni-i: piel.iM iIicti- 
by -nrreJ^ sniui intp- v-* it piHr^r anil clni. 
inji iltp- -iiriiiKr niftilJir'i be 

nFi.c In :lE c-'Ti Fc-r:a dj-R! >>ni-r ?.n<l enld' 
an eii[ ei'i’i'Hlf i:ii:i: 'iiilr5 S^Ry. Vcii' 

i-.o duniit SCiiew frotn taperreTiDf 

^,-5 ril Tdii'. aril- [(.i.-'iiiiiLlty Ulkine Ei.i Riiyfliie 
j,d:i titi cstpInTii yaur iTM.'e.nlaK Tnicb b^iier 
-Tj- [li-t ■tYf|:fr-i(i'’iii if 111:* iL-a'inry '.wj 

jB cHctE oil tlif: i!iiier*:An(fli'nc sf aILt ■"- 
fujiu! l1ii,ki yii.i J.ir ir.'iiYjr I-"' .T-iivpy: tli'.nj 
ihCt-bis fli«r EL T-irc i-.'Mlid bt, Co (■pl^sV 
| niEetvipinrlii^ I iiuii iyIw Tiny rx 

h lll■.[[^Cl^ mi'rj anr.iy, 

Reaanl njr li".' ItciJiIl; jrjii arc 
I'avliiy Yi'illt JfCiir YibraUir fli^aiiJT. 'Wi>tiI:I 
5 i’fl( 5 iF.[ lleit I'l™ dean l1ic jiLMutK .mil u.le 
3 Vinrf YrlEaiw fln iJic tniL ii if •TOM-if 


1'^., BWiJifrf'" ‘TAc £ri>.Jr^iur r;. rB-ipiiPhr" Irtrfil WF^irf :* B/iKPilofrj. 



























S*uv 4 !ii:i'.>er, rtJi ^ 


THl' ELECTRICAL EXPERIMENTER 


SS 7 


ta ui tt:j.t ebc nbr«tag’ J 414 jl 

lAtU ronbirh I'j^ttlicT, T!ue in^y ^ 

d,i 4 t 5 iJk co«iHii«r :hc vitribar 

liavrog btJCitif dlsfnnncctBd ill some iniiu 
nCl^, Ibii^ oenMilt L'.n.Ja:: .t 

9'Uk titnccfi tlitl: due bC' eillicr uclng tQff 
Enuih. cujrcnt c.i liavTnc ^| 

(if'.iDic^ cbLdenscr cOnj:ffi;o<l jL^ni^.!: ';^- 
vibrntcr fKi-irVT?. 


AKtENHA query. 

|. S«lt Wi1i(a;. i-i-iui. IJ.. Kli-Ji 

Sif ;i dr^Vi'Sr.f j,|] Aeri^a Inieeits 
«iKteiTut:L lU'id '•I'i^'lK'i: to Isn^w n'll'^'a.:i- 
i>i Lkis Ljf:*' gI :i£Tb,l. 

I. Vmjj jjctbI rii:i j3jic:i]l]E 

Ee'i^Surrrx fTtaj-t la: r^t^liih, vioch inr 
icpiTiEcJ T^' mcEns .-E ii(ir(:»d|fr 'tiMrt 
Eh« It-Ad-ir £( ca7)r.^;{2<.. 'Ptiij. g’-uei no d^E- 
lanct Kvenujc,. end if£ IkEcyc wil] 

H ffroii_|i ibe rys-caPt 25 Te«i 
a'x-if l!iic E.cna[ pro?:]. 


A ELECTEIC CHAIR. 

raw.} D, (jEii^iiYilCf, 111 , B^k:i: 

E. /di Uie fJiiJtctis.'oiiiJ of a ioljoicr. fhc- 
■Hf;k i;i Or e-wEic^u ’- fm 

Liming. Wf^c be can nt e 1an- 

i,c:aE f;:i]variDm!<LT. S. Ei it :■ d'M sctuces 
g>:ti': 4 3 rcjc-SLvini^ miiJit clnrsni; a tbim- 
(ifflarir. 

A. ]. ''Jlc Jumcui-onji. eif > o^ujtkt of 

|»g:i 31^ Jt'iiciic [Sit comprit.^ Eno peik 

li Laics Ion;:, llic L»r*cp ai.t co be 
i Err iMf in rEniii«“r siii;l rtii' snul’e- fq li;* 
ohopl. infl>K-.i in di.uTtsIcr, Tbtst a^c 
w'l inil wTsEi JEn. J4 anil iVn US u'irit rr- 
L-rCf ti«d7. <'it.il mOUi'itCd Olir vrssNli 

i irlirr anil 1c^l-1^ liriS'%|3i[ J.all SO ['v ’.nleclus 
■:t the [AUnL iTELTircr o: sn-ibk' 
ITjlIllV'tSi. 

A.'S. Ycu un pLt tlx addKfi «[ 
f^rni I'andliDji piii'?nTm.e1«7f JrMii tlio- r.d." 
af-rlU'iii^ aohininK ■*;£ '! Ar /;'j.vro:ftrJ‘ 
f'-rriwf'ifir. 

.\. Tv. Ft: ij vfr>' (taiificnjuj. it/ ap(tii1c n 
ntvckisng 'el Ji’t'ti^ a I’hLiiNlcrFemrii, je ilif 
jcrin I S.CLS. as 0 iiiHsnin.if r..-nl i'ld ■(»:ll drav.' 

I'k^' l^;]il II liije InLii. I lie- hl,:iLii.ii vid itiij i.|i- 

L-rikir pntlc;; Lli'TVt’{^ihl'Lii'iin ia in ilmwr 

.iF rlri'l' ■ H'ifj ixi 


C 1 ^A!^(^ 1 NCJ &TOEAOE UATTERIEa, 

iWi.) liavriimLii |Dlms..'iii. "'titter. Ncl-., 
VT'slirF tr, kno'n • ..If jEtor^jr:- Ixiilerict 
tTui l;c rliaetr^il liy ^vjieiir <elK 2, V.'hlt 
till oa icItc Tl': wFnd 2 .nv.±-liar selt'itbnrt' 
rfittmlor 10 tbiiiil li vfi|(?. IS. I f.t 
:jji iTulc 3 Bcod vlnel^jit Rroiml Siy fiHfn- 
iflif sisi (LToiiniJ n-irc tu a -dj-Tfi: ltcII iK-li 
fn-f illTJi.^ 

A. 1, iitOrasc Eso.'llcTlce u.n tc cIiErcril 
‘ly grj«t-3ij- (clF!. bLit iE rcij.uir«: a Jong dire 
:«r tJiciTi^ia bz fnLIy d'.arceil Yon i^JlOi;Jd. 
:iM s'lrfliciriiS gnivllj.' ItaMzry to jivt abzat 
L' iTltf tnorc t.nn the -ftzrjt# edk for 
■;ro|Mr opeinEFon. 

A. ± tti; v.'[ntlint; >'iiqir' fiIlIeihIo '.i,itli 
'^TV !i'i yijff .'"rii: ur ll J.hj iibJc [:j ^nt i^Ju! 
If v,4l-i Inin ilnKF ^a::il j'oi; 301 b1c 
trif t ciliaifv li^- ^■iitieijE:i|^ t1iu speed, at u'liicli 
;. "ni drasc Lix rnarJiiad 

'3i. h'aFicniiijr I^e jiround wine frotn 
yanr wirptiAi ;«1 jo .i; dnivcai wc!] nill liavc 
in iiLtil tdrckfE giy.iipd. Af yOn nfc mar4- 
311 f etFni‘fnir.*s So ntoiit .loit. 


LJiAD SALl'b and rKE .\-JiAY, 
IIWJ.J Uric tl L'pttrs, .‘-’^nus^TOTitj 
N. J., [:i(,iiin±t: IF a.11 litx: IraJ Jmae 

(Jic^oSces of Aronpiot X-tAyA. li. ’tVli^hcr 
THrJnrii ra'3 ]ixK^i I liTi 111^^1 V.:Fd. tin ^tp 
cEFtit-tEitd JPdaiF il JjJcC a. nsirrin'. S. lit AtSO 

;i<lrt tpreriF ijiipitiKas: tlie Icu^tli 

(fOi'Jfq-MfJ fdepiT -"J-V.} 


Multi-Audi-Fone 

Tk-itPF in lh« mrelHS^wtFn II LGCFbsts tlw ludlbililif 1,StlO Tiubs 


Read What Othei'a Say 

Jilrim Kiai^tl i ]£kLiii.'l>!rL, c-J UeuLlLvilk'r P^i , fcPt! Ja»i' yflu*' i 

ZUzzim^ ,|||G ibJ end E'iU si# EbhE Jft>r fljlX \bnm hi b> " 

i?lr. U- L. Frvin j/ t'lirv^^LiTiS^ P+;, P-J-t ! "T WMA •mfirh r|rt- r#<i|lrt fira Ir. 

lUJijnp^lHa #hJ vci-c-IaL ulLrr aLk!llijats ^Ji±k: ITi m- IqUJ \1mI T ia*l iLcLL ^il^ Eirr 'ijflfjiiri 

i-rn nt^ frWb \ny LtIJ." 

^Li., Jt||[4j IbKlci, W lulcik. J-MJj sihSi "'lie acbjki aejc cscu julic ll-ui Pi,‘c 
-11 Elat JJii'ilcDLjtn ai.J bv JoitBeufci in Ua- rekr L=ij<a lie 

arr-^rnfuz^ br.^ plKCfL'' 

3Lr. 'J'fcb^r. Tl., ef ZSiij.'kclb, X. laliilr "■'^Ihr a. IjetiC^-eL EiitJ. tmk 

K 1^ 4'?^4At4 j I iLaRiLyniDi, am ^IIeSc aiiMNra^nEg “.hi faMlvH deifil #T 

f «''>1h e-A^rElTit <Cin|s-cCi:E:=, Mt, villqb!; d4DbC, hVd bnML 

xilrw 11.. Eh# bm-irt,Tf jgil fvivTl>th4cl^U -Aanlrli Eitic -IB li/tr. ' 

Vu^ -Tl tl*™.r, ^E Clf-TMin-'li T+rtllEflK+p I1J«= " J Vji'kj >«ur iLnili-AWd^/cPf 

•itt 3i ftii .4n;irfM- I iTi^ l-iW ll’Sh ■fllTriL.-j ic tajhiiCii.'iMMNi. CL El 

nnni>rFii|. , , , 3 •mr*'. 41 I’V- Pi^*!' Rij iint l»nSwil i'NI I'n^IJ'-fiV^ 

'p^nasv 4Md ^vEvjIiA j^Et:|ri[.gu «.|J Kf/ Lim Ti'ii^, FhaiLu I Eq;t9iil=f Ibil b.ise 

R-USliEjInf 1rti my bcrc I ^lilJ. " 



1 


J 


KiuMum In Parv* Rfioolvof^ IrtOLiitfina DrvsUloJ Dategtop #|nd |9wtk«ir ' S-^D.DP 
Mvlle-AvdE Fvnij tnflhjflJEij] eun 5po«i4ltr Wound ItEod Ebl • • • ^ ' .S3D.D0 

7h! MaieiJEi; ChristiiM PrEsent Cm Cmplett Wjrsfifcu S&l. flnfj ’ ■ ^ jje.oO 


Talking Multi-Audi-Fone 


TelAphQtie Voict MiiHIpller 



TIv j-iipIlBzilKh ia f 4 <i'uI ■#j1Ji iLr T.ilit^ 
Miilifrji.q'ji'l.^ih^ ihi- IK piteilv :an b=i 
■#ad 1] mr iht bnililini; ite^ -rar 

lk?vraC3n^ij u-hKh ±re Ip+aicd cn n\vB I'lizii 
Twr, ihp- lAfivlAir^ aPt npi-vfiJL l.if vittAIi 

mm V tinwrl i^r-e-w ihr ■•iiwrp. >%»ti rti 

LrDfejr |UHi:iu. 

PPItls, iH-nn ■•■ 


lie r-cT«pvir< \ ciz.;! Mcjliplic” aaa b«iJ lAult 
>>ihalb It prirvci|3il± iii 

■asu- WTlli-AjA.iwi+ Et if.c ltlnjU« nZirya. 
Thr Tbr# -ra-n h# br^rd tsoib* 

l.lflD LB- rL#ii S.*1*T^ PiilStl. #r TTke lhal ^nXiU 
^ uiHi^imgi cuAlljf L'ls'er tOo ii'lln ciF m\“r. 
r^J 4 jEuhi^li^ 4 i'rJ a-.ey ^Ltulcasi- ;p ifl 
r.in#lilinx !«i: eiH l br#;. TcidPliap^P 


JhJ In cj^ciFlr 1ia^ii]f 

Ati (wjr ^ulu fa-muTW 


MULTI-AUDI-FONE 


IT3 Hqfk iiB. 
EUiUEETB, II ] 









































TH£ ELECTRICAL EXPERIMENTER 


igi5 




Buy Your Xms Wireless Now 


BIG REDUCTIONS FOR NOVEMBER ONLY 

Save If You Act Quickly 



ntv& 


1$ Year Op]»:rEJLD^j to Socuro Etc B«fiE T>-^ Looio Coupla oa ilw 
MirlwL R«^u^«r Fnc« ..... 


Fdi' N‘o¥«nl)Cf Onlf R«.^utad to 


X bui LUVW«J BialH- ±A-mmH.mmm Wv'-m* Gi -J^l^l. C* I «|l-^ ■■’^T 

Mti KR^IwlLJa^hhih »vfw ara fc«.pi i** Si-vif 

T^rpri r^hfeUCiiu^M. ^vwiip hjl.i.=-li U.pa ■■■ avClLt IHL'lbi n» Pl^ 

iU 'III. ECd ■■‘.feriE ataiKII EXR '■.fk n L L ft / aiM II a^L'hftM. « lU 1. ljH.9 4X1 r^lLrl 

lb * eifcnlJi. ika ^liXL «.' PLifL i^^ilalaJ. Lard l^y^af. TLb 4n4l JhlT «9j| II -alLai ^1b-> 

^ TtI™ PI* r*''P ■’■’riPi^'^rP''*'■|■»t*^ u« n#n#*n ir rv+i. ^I*?*-Ilh t%tiv jir^"' 

I IHH la-d BMP*«iLri'.+ LjQ hi Ih lhl Lr Xl-J U^* Hnl<a^ ^Blh b ^«>l-l I^PM iLl I4IPP- 

l"i% t* ‘■1‘rt*" pj'*^ LJifcl •^■H‘+ •» rwfHWi 

Fliditiid RjFlf Ffr F^M Inr^^llir*- - " ' 


Our No* SIO Cojnplele Se^c^iIl^ and Rec«[t^idg Stilidu 


ReceiTe Tbe Time from ArlidEtoB 



Reinilar Frice f2{f.OO 

F&R Ul jI 00 
woveiuberI I a= 

•ThUI V A * 


3*njd I ^ I.S RIlIM- 

vp to l|QQ0 

rnilrlv 


Fi-^ 9 H''lihr'^ rclllP'H- ^pi^^t 
I* KMti ^^iCTri uD I^.J, «t* 

^^1H !■ av r^U a f ua^ 

■KlllpT'M'. bllA X-iiUlda ^aLa I 4*0 

44m iBhJparB, 4 larL aala nrd: aad 
lujrUhitdriAi- xiiioi xhiatra 


AMP ALL, NEWiJ^Al'tK ATfU REPORT* 

OUK iPEOIAL TiMt 
AIf.HAL RECEIVEKC ftlPTriT 
A*:CULAR PRICE ;]e.!B 




'I.pIB- !■> 9iir 
14S|L IC«^1 1199 h 
s-r lat tCfb«e 
jriJ* mcpi'UI 
dllLxiRBLIVj 
•> + ,1; I t iILh 
■T^bT^ET tMt bIH* 
i;i^I*«b| ic «Bb1 
A I 1 ii iTu 24 
jizm iLlk itffitr 
jiS B'lr* ^ ibe 
l’r''hu97‘ — 119^ 
m^LJiXf i^lL^ 

So. JJ-. 'tarr.- 
LTf 7 H'^lt V, 
iljrlrtp ilB rnr-PP- , . .. 

irj'. .1 iL-»J-i:i U-e- ►M.JIm f*! pttc* 1h» rti&Jf' 

lal 11^ a^-rl^gL Ij j ivilElb tFtC :■ Id ii-^ uuL vC -i* 

tlrza t laaMM f >JI LOi rj^.wirt ■ □■li-bn' 14]^ IAt- lUCC^r ■'Mar 
ifet :i:'lC aHH Ij him jiM-U?.! rf luiLlia'^l. 0*a 

Icr.l r'4<n biniH' nC Fronir-i-LJCWK'. lapraMfl •Jri1<'t''«i I 
Tbr b^Kh^t' mi ra iert, blbr'l'. 'Trf TWi 

ir-afrnTiHit ti awiKiil ?(I t UllW niK li.K. ^Jl 

b&'IbI ubeEi up tnn^T nlilpC^aLcJ. 

Wi +1E1I» "-k-h m 5fiTf T/pa l■■nrpw rfwr^irf-. L4 lliJ«Pi:« 

Bian^ ..bijiai-ar-'----S-> 


OUR Nd. 401 SENDING AND RECEIVING STATJOK 

R^glilnr Pric£ - - _ _ .$^1.95 

For NovembsT Only ___.,- ^ 



^ bbFItlE tl ld4'Sjtl ifltcJ l-Dfl 

‘';4i> 4 riarJv I ul«H tcH'Fi' .U'rv. -cu-f 
nllrpiLUt ti-lir. iiii^ i 9 9hD‘4h4' 

Lsxkt. Jhif^d •asuiu.Kr, •ia:ecl4i am. 
hiM-j^r D^h Id U‘i\ 31 * U9 9’bM'IJll 'fhiB 
lEfc Ij. ^ojiile^ qn i liij^Tlj' firidiCd 
lUk ^-lil Ji. ruifil pjrLa- 

iu2-<ei |.111*£ V/|i| 4 fsndir.Hd a«rxal, 
ui.<er i.'piiOllliiiki.''rT|:miKti;p 

Id Z ir.ilti. aiid nzTL?# tx m:lp^ 




FREE! 


CotJipltitft Crfln-i 

StaltOfi 


i-iomm.'q: HdwtTn^M- '^R Ie> 


M*1V4"-*4 P» M- ij? W'-H 
V* 1 ^lZ ^ I h a I TTi J 1 1 "rPp^ XlvP 
a I tan r-i iM 41- ♦■liar “p 
PLCdlbda %p LIm Enli ui iLl 
I 1 4 PC4lrM,B|-| fVHll-H «ri 


H,* 


It 


TUYA1._ 


.... TKba 


jB-hJ44A3 Uf lll -pnd ^^4 ■'il lhp\kl 4Wa Caai Eat4Ca*Bhc Auiil-h 
bill. A ri^aldbJ mAtti TaU t##^hlllk 


Send (ic* in Stamps Im Oiir Big 1&3 pEige Wireless mid Elcetrlml Catalog **ll-sn" 
CofitaiiiLng Hundreds of Wonderful Bargains of AU Kinds 

Nichols Elect. Co., 1-3 W. Broadway, N. Y. 

I41anufactur4;r» of StanUarU Quality Goods Only 


yii hnr/il iy iir.■].'■;■■ id ''T^f ITinJ'^'iii F:iptri^tmT£i“ -^^rD Ip 


























^Ifjvtviher, 


THE ELECTRICAL EXJPERlMEnTEft 


QUESTION DE]’i^RTM£HT. 
iCtTfH’ii-eii f-afr 35?.i 

t'n.^ jvire ^LEC J lit ait tlie i^ld- 

Kr.yiili'^nLc i]iai 4|}t{4rtc iii :!k Je-k: u^uc 
vI ilih Tnisailnti. 

.'^d Id it J:j.i tccn foLod liiat a iTiia:t[i.rc 
It: 'lUj LIqs^liL «i] is. iLc 

bci-: lead t(» laic in mi'kirf E'Uit.ciU.t 
that will prdirl tli^ X.-ra.'v Dperabor frtira 
the hiLrijinf cileLH Lit iTe X-ra^. An/ 
ciclli tray Im tiictJ Egr thif li:,ii: 

ulV; hiclog' fit ELkIi a finr- l4-j.hlte^ irtflin-. 

iJit Ealti. pmli tit:icr, 

A. 9. Izrail el fplTjicr r^h all Imp rmtenira 

rpj'i. s-pd acts a icretn. aisort-itiif i^'Cia 
;iil:l havillQ vrly l iljln r.-flr.Hing effpf ^ T ill 
tpflitt likCB.'leeii' lEi 1! jAu r.a 

doubt uriilrj^tbn j iC wc ilicii Ihii: IbiL a ktiil 
sa[t ij uEci] 111 iT;4'.EiEl|; ErH sgiut 2 piuEc^ 
the apbaa'Dr. 

A. S. Tbc tJesTapbobic .irai adnatlT- 
bcns,L:L.c1Ci3 Fnir c-xf^-riii r’ltal ]i’W[7i>c:h Jirnl 
•jiilw Hfl fett of utM was iisfld. You sr*!- 
tisc an^ kn^itlt nt wire ;/iju Hkhfri- ley Isi- 
yrf4s:]i^ iltfi .SLie of the foocU 1o liojj j|. 
V-aj 'titl b: al Lc In |iiird] ah:* e^lrr-l w-rr 
from ah/ iltaltl' in clootcical lui^ptici;, j||d 
'tc ivaald IK foulL Ik rtlik t.i lyiiijli: piiu 

Itrkcs on firnal] j;(ar -wh-nilE. 


BLOCKING CONDEHSEE. 
_iaSi.> Frank Nsv-ttfluiil. Jr., Maditun, 
,XcKi iir*i:li 1(j knowl i. The watrs Lci.rl-'i. 

and liiaf <h£ operatiort of tiaE Far: 
Ontllia radrO atatimi. 2. Ciirect cacac'tjr 
fer i liloclLiif; c->ni|ftii^r to bs used with a 
loJ:C cotjptrr. 

-A. ], _V/, V. H. is uiiiHEr GoveTiun^a'. 
'^miaicrilirif and is l.licly 1o opcirale nt any 
remr nf iltv TIie pan-XT, we bfllict.o, ii 
aLoiit 3 kw. and ojcralaS' nis a .■.a^El IriiytlL 
,.if 6)i> hWWSt. 

A, i!, A blockii'p'ocTiidf nifj ii,; iicr .lIlIl 
1 litoy; ibSUlilEr sl^jultl hatic a rapaoit/ -or 
31. L". Jf I he 'pbf.Dtl JlL* OhkIIl.i'Ii-iL 
.s.rrcji (Kt CrTid<htEr it ee ailvlRahle co uiilij^ 
an aJiusEal:1c Lv;k dor titis. piiTfiPnr. 

aEKIALS and lightning PSO- 
TECTfOK. 

CiiCki} ALItit irjOitcJiii^ CMt'Jisn. III. 
tsks: i. ]lgw- a Imu s^e i| «]i b? 
nEfkd to a SJ. t*. JJ. ']. li^hinFah' s-i'ilrh L^ 
E^'hirn tj;pe of SErial It Ivin fpf i-mdiup 
and rsflfivinji—± (ir a .'‘raiitlr.iti-^ 

aerial. ?. If □ fajhortiMtisiTi Jacctor n 
Ittllfry t'or llj. juxiEnnini Eipeia. 

tion 

A- I- -S Iw^C if rial cwm01 be tfiiiiifclfii 
lo a s.'iLgk-poJi; <ii>iil;li--LliTOw iwittln for 
Ikhtnir^- oroEfflipnL kat by aililtnj; ar. f^.lin 
cli^ iliuwb 3|i i|i.> ilTin-ing ir can he 
dcnc._ l.tjii pTti<4d.iw Eli: tlici; lif .i(r.'.rilrt': 
by W'iju.^ Ll:c i-U'i:e||i J> t-liou.'lt. 

A. ± Ij tiaa bfm Icoir.iJ Ihat (rtf lujn 
Jrrial i> hi:|irrliri for feiJeiv n; bEcp'aft n 
IS- s clojKl oiEdgil nnil dacs- ilii'; ryim'.ialf 
ip.’rtvri! rii^iiyy. -.jriiile the Errai^lnawat 
acfijJ is Lcilfr lor sendinp- hcraiHf If -il'iEh 

■ H1 iTHL'nlri.'^ jj: undbor j{ap m iby a-'rlil. 



LiwptJ .ItrJd Lf^libilnf $v||Eli. 

Vois ntiy arfinqpc ail 4C[ial ja-jlfli sn liuLE 
jmu lilt 3 l03p .H'rial fO.E rKtiviias and 0 


?irai|;biHwn7 for .'i‘ii:laii;, u.'.. shiihii ir eIie 
July. n?!-!. t.'tus of Tlif H^ifperi- 

PitHW on paiff -|.| 

.-’.. a. A «iTh?fCindriiiti dcK-Eiof caniifa 
i. tilirry of S^ltr 3 mjllt and a poEtPli- 
DiTiftcr :oT :ia Oropfr C.pcr?:Ljcil, Ee :1 r=- 
IjniffS 4 dwt ri-ffiiLiclor gf ih? vgHagt jn 
1^7 Ibis 'dclcctpf tid|Li;itCl tbits iraoil sensi- 
Litk cOf.d.itiori. 


KECEIVIHG TCJCEEETQH, 

fldSl.i JIlm Cfkr.i, Llkcnood, X. I., 
asker sdsitiaL (jWitlLUjF: J, Tl.e ueo of t, 
lijAfl? .pr. ilasnpid na'.ia. d'. llcjcardins dp- 
tKtnr^ ^ ficIncrlMle ;inJ unre lecgtli oF 
the T'yebertoa ftngen. 

.-Ir 1. i'. is. ppEEialo 1o nneLYC lirsc sig;- 

fiili Jrgnt X. A, A. irtEkafEijJil bj- pJLfipf 

a tilhkes, bul I7 hat FiecD found i|i afiiiaL 
prL?lisc 1hnt a defector rf!E>p:id!i bat so 
iNgihtL}- tirapcd tfacci. Vg'j jloald uHi 
(Ht tikkCh wKfil Ik^cjViii^ froiTt jtnlKsns 

U'h It'll IVff .|l■.llap:ns^; ■aa'iyv snili at .ttk- 
Crton Of Ibt FtJcral WiTcrtss J'clejrraf.h 
Co- which iiE.^ chf Pohliert 4 t 4 tiAtem. 

A. 3. It il tCr.frttlly admittod Ibat the 
saicfls litif.Tsr it fK- mou tfntiiivc of 
ni acral ■dctftlorj. whilt 1bo ordinary 
.\'aiJJ(rrt, pai|Jcii a.rl_T lyiKii uMd a^ an ain];li- 
her Ls rcu]l/ 1J4= most SKiiailivc ersLajil. 

A. S'. Thf wkiK lisiiiitli Ol t1iE T'jidrertsn i 
slitaon is very Kicn, abnui SXCi) (0 9 J 0 ('D | 
'hutrrr. -aritl it ins no sp-eciaJ ti-iLE fgr , 
upeiatiivr, heinir n coirtTncfTial alzikn. hm ' 
t'am '« heard Dcarly ureru' CE'ening' abiu.: 

|] okioi^i. 

NODK-DPS, 

l.tkFi.) (i'iFFo'i F. Ta7lor. ’.Valthaiti, 
.Masj.. asks for a hecuik-up i()f a ‘n'tirkit 
.■r1 H: 

A. J. i.|. NiIl Uipb ahewj Uit riToper vr:t‘ 
iiiei for Ihi- at'iiarE-tii'C yoii mcniipn, hti we 
rrocCd supKCSt Ihc a-driition of a y.iTijLtik ; 
r.'Ti‘Viii'er Ifi j'm:t cu.!ii[. Ttiii c-min+'iscr 
is Fhowii in Ide dmwini;; Finr! is inffCAHS ' 
Hh' fl^xil.iliry 3iii;l ranfio 4 I' it-c Lliiior; 
I'dtily. ' 


LINE INDUCfiON APJ'U VAKl- 
OVrFTERS. 

(Ji.iti.)' C'isirnir FT. JaraszEiitif, l^hi:nj;i>, 
ilk. a'j'.s ■.1'se‘ar riiKO'li:nis: I. tVltr^lii'r ^ 



Variuifirtef h.idk-'^f-j. 

Corfrllt of -l.ltHJ vedtj. used for railriKEd 
TTHirk wgiil:l a(F«t a .yifuleij tet lOOkltti ] 
rXl fcrl frisri iKc sai:li oircuill. 'S. TFie prir.- 1' 
fiplirt Phil Cb-i^ini'.'doii of s rtrwmttii. 

A. J. binOc 7-5 u: aCrial Li Ifcascri at i 
rl£k[ an^lus to the wires ciTTj':t^ 4.ICO 
-.eltSi it wi]| iint'; litclj OP i-O efvcjf V, 
jTJur set ht^'Ofid ^ IrniBnii^ tminil rha[ ma_v r 
be slichrle itMt-lcaWc. ' f 

A- '1 □.‘aw^D^s 4:t'!li'ii4 (VfO CbhlibHlOPS 
f-W ^ vhtiomctcr. The krs: illnsiratos a 
rariasnfKp as a lOJdJn! C-tfl, Ihil tih: 

yceodid bow Lt ts il-vctL by lac TtlElur.k-sr: 
Ctlt For tuniua purres-e*. A variorw-tcT ii 
COC.sJslL o' tW'ET DDIKeDLliz Eiplls nf i#irr. t 
Eaidt zontainin; an epiaa' MalaE p-E indtret- | 






learning telegraphy 


h*MiM KKirJd- q-L^n F^qi riTin'rlnr 

Aa Umb MT.ABHaulLra. CaaUfrl'h iL A*Lhbiir4 *R-I 
b+ll^-IP -Cl r^’i^lr+M SGI- 

LUdl 1.1 a MvlFdOLvlkft ILI Lh|:| = 0-4UI?J AI> "-I EbsPBHldk 
1 L 1 MA Hi# dsl hB 4-1 P-rl -PP+Jipl-SVB" r"n twnnit.BiWHP e TV- 


Jihiri-4 til <i4 

VJ.^q74.hllLrl<i.P»li> H-rO 


iMteia la 'ri ikflBti Trua 


(tiniErdph CtiLlfbit 31, New Tirl 


jn f#J ''BHlyT' ai7«rJH. iiia'i' 

^rs* jr-irpl»n JIW^ dt^fcr'tr K-ti Jan^fr 

MB.vir nisf^riKO TrEij/i?'icd'ik 

i^ilJV-f-r-ll Jitifldli' jlL'T ilWi'i'IM SdtB pul 


11 jsktr IjeTi t k SHpijtly Co., 


PIirLAnRT,PHlANS 


KNOW US 


Y-^a to^.-rCiyulJ 'Iut 
rsT fur iaregd itseli* ef 
KIrcIi^dL buH Vc^m ■ 
iHy -ind la 

t'lfipnt TEtTke- a# 
.ajicLa lor 'Jka JJKirc 
]iujLi.Laa CVf aiil I [f. 
SlonfisQ. & Uo. >x^ jii' 
"LTiu 9i 

lfc]f im#ubuijR4 
af. tvMl 


COtby^t T(lE[riph Schotlr Aifblfnir N. Y. 

^^C«njtniidion cf the 

Audicn AjnpGfi«f^* 

wirih Wrirtinff rlrjiwi'^^ p.qfclil'IilBf’Ly it- 
f^iilnnE PK Irf^nali^Trrj^r. Suclb. 

THE Hiscoisiii, 


OSTON WIRELESS 


»It-hp Td'JirHNirrB-ir. 9-T.EI 
rliblvE-iMiPm-. 29 >lhln, Fxjl 
■i,$].eC,(lze, FgjhLLaipfiJq 


T> 

I W iR-Ll/in IF«»It-h 

^ ¥ji " 

>mImi U+lj-ctaria 


iljTiL.fjr RV-Cl’* Ti^kk-iItj ilnl A. 

lua 'lla.p i'Ju^i ILm. cad Jh±iu .uetplb Jpi^I 

Laiv KP4-P-PM'7 rpii* BJ^rE *bi ^^carkR. 

fbT RL1J1.P- «e.L^- 


M-.^UELLEMpll «n>»nRiikB LtmLIQ^TfiN. UMa 


lltlicrofarail Condenser 

w4 ill kIr£ t'l'qilib 2 ‘^Jin ir,q-La« liRRi^r 
IWH |.¥^ rwi M 

RrruIrp Prhr. 9TLflr 5 wwh **1 ^rhvd flJl 

Ut d+pK ^1*1 wf4wf 3>4S^VVI 

Kc|g:H<M tptrotio.tbrfav CaatteB> ti, J. 


I'cu S.aiH/^ #y Tar irirtncrJ i:j-yiiTVKiaSiF^ aac*. imftBf :| 4 ^VFrluE,,f, 
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\^[i !;d.tr> £ v{Tj- fomiHlctc ]irr< qJ ''.'sretaii AfipaniM^ ' 
'^ircV, l.ciiij; Chitagti liejc.(jU:irUTi. for (Ik Elcdrn 
ln;]Xi"lii:j;priivn. ^^iiiiij gW>rt-(.jmcl I' nri’. Wnnc- 
tctE Cd.lfSiJ. I'l-i.' SililIc ^riii'liliiii it.uv -11 Isf’rr ’■■’ 
t:>!anipk’. Juil urn Lh 4 l(aifi-:tl<: ani.l c« J nud 


^a. ]» 

I'QBCjiltln 
MmhUirJtl 

(pL FjiltL Lv^. 


Winger’s Closed Core Transformers 


l^.HW VOLTS- 

IVrlEL*!-! liiTublnl. 
ti. t.W. li».» 

H tf.iv. |]#1 

■•y K.ll'V, :iji 

1 K.W. JJJi-. 

Tl‘'--ljTW>! [■■• ■'-I'WE. 

■p> bj i.pi.'Jf-B ^ilnLUJE rEai>E* 

■ p^r ',1 •’*!i| e'JpI'I-.■ ' r.:. i-vr 

Widgeriiel&MfgXo. 

J»t 1;-. D+iii^wv* SI., 

ILL. 


A Hew, E.fFiekpl, Beautirullr Finith^d C^inplelfl Re-ctEv^af 


‘"'ah 


ip'ri ■U.'ift 

P+l-fr+Tliir ll lhaPBwC 
rirt k 4VPhl rw.-l-i4 I’M! UA* ,rii.a Iwp an 
Ji E‘i BM pn#1*%'BIT rri* ll lifl TtL 
tJ n-E-l ■;%h> «C-S ■*■+^'^4-^ -■■■ ■ 

lUi ■JrtariHlITd! WM ripHVm M 
rtWS M 4a,P>+ KW r»dMfLH 

r ■ r • - ■ • ■ 

□ rbJ '■(■wv ^ HM 

r^BBh-BslahUlh-B. 

Univ^?«al Wireltfli Co. 


f.m -Lrb- r-nJ 
-T iFu 


ailUij! bip HeiU nrlk 

I I^J nSBir 


A BOUND VOLUME rHkSlrhjlI' tiflkAlSl'^ltJl JuK TSc* 

lErrcfihJIn colJr Pumh^ uit.- i |he 
lfXrK-H,FM FNTkh. ri.i3ii.rNi] :Kg J 


nrvnri In iuhihi-nn^ll 


.l .lhS-, h lO-ir-ii. TiWiV l>SP4I'.i.iiaiJi. Ji 
. Z3J-rut:Dn b^EECfa, Sr" I rh«4- 


ai’jci. Tit :jir«r coil h-ii i faiteriKd 

lo it to (Ka.;. dir iiLiiMi uf tlir l^ro roiis 
7uiy bt ^hiiuod.^ TbE nlL :hcii 
eaiiDEChd i;i seitsv ^-''d ■sh-ii. jiLfa-d vf 

■;li.n( thcj' hclc tuli lilt ti, :o Irjt 
:hrir r(-i:ecnvf rr-agi.rrV firlik ar"; ?i’i'-l- 
Jiia- t'.i.t'] olli:r. the iadjcibr.;^ il- i(3- 
va'pe- -dB [he limrr colT r< 
ti|it^.e:l V'V'I oC If.e fluic of (h^ enter eoe’i 
[ht Jnihnaree d^irSd. ir'iij wlifn ci'ninl 
rhiougli an i^tk cF WJb Cetneei ttie (wri 
e lilt will b: -3nF3]ing -ndv Ttiher arpJ (Iv 
ulv.'tlF'alr j-u a oi (I'eST iftsiu-tlliFif^s ^'iH Ik 
arn:'. 

Wave cencth-s, 

F"in ,) W J. (J:aiK]y. LIkisviLle. t 3.^ in 

-guiri-F; I. Aho-jt the EiAi-hjiLt iKm rlie 
uf-K srr'iinc r:in-t< si "bf ArCiiitli'ii *1t 
iloti. 2. IT.e wive k-Ti.jlb Siitt'ille i> nuw 
iisiiif. -I. T!x MndiHj r-inpe of Iht ^V'aiii.- 
nuhr: Math'-^ !■■ ^-!f'A V-ork jii't It-c I'a^ 
Ini^lLj. 

A. I. nSflHti'Jf-P "li I W- eili.,: 

Ii.iijii.; A ■-hum' ri'ii.k' 'Ef iJk .ifI neloei j-1r.- 
ili’iii DT-r: 5ay\-i3le <IV. S. I..')| Fs^y Wfir 
fS. .A. ELI, LeJsii fS^. -V K.l. Tii?t.-r?h]ii 
CIV. 0.0. 

.d. 1 Sh>"''i-k P 1 U -a liavc ICnuth of 

ahont ■S.d‘>"i "nelv:!, oi'nl ((tid'! i'’ 

ihliFf'p. r;-iii. fH L.*! I*! n. III. diil^'- 

.-\. 5. TliF V.'apamiVer lUiiHjii. .Xfy 
V 11 L (tV- FI. Lil, un/N j ka. and I'lli 2 
tB'.iL":i 5 ' ru'pi oi its ji S-'-U Tivlet endtr all 

■TMililKHIS. IIMri.lCf-F 'B A njl-e lertt-ltl 

nf I'Mirrf. 


irJVEsrroAT:^^® ix lccljvnche 
PRIMATSTf BATTERIES. 

,-\ kt-w oil,] i.>iiu'iiyrelal]^' val'jatile in- 
ii'«>ljri-ioii oi :he e.inpLnxtiaa i'mI chr™- 
ir^l -FtorLh'-^E ij l]ir 1 .E-elnTirllf «]l, 'llir 
l>rii! of ^rimaPL' l-iltj-rv luid u CNtins'-vr 
1'r f^rr E'lil^.^iii .1 ’!b;I]I, hisnrfB. t~Ce„ till-l !!■ 
'|tv [rD.. 4i[ir-riL:ii^ [o:tit>lc HajhJigl'dc-. 
Imllv . ilHS 1^. I'll qiiiir ' Iuh4-;a bj 

l-.':i[ai -1.^. L'f-i'iekrr, ii-i ITk j!.r2diJd.::i][r e^its 
in -I.V.rtriS.H Hi VI 1 i>ji- 

lufic ifF Tei.trrfilopy. 

Till! Jill iiiiu-Jk'ii lEA-- FiiiiiikI 4ii l-r 'liir 
113 ill ntkiilL ril-i;-'( ri| iy-iirtiijiLj,. i-rrvieiijU' 
il'ClCK-I L-t A. I|j-l1|i:^iL . 1 II I rN|,-t'il-irlpl:^ 
isiro iiiiiJr ■['" 11 ' (.ilFtftiil ■saw: nt ilir 
i:;[iiiii>. uF II jterul'i £: ii'i.IiijIiiik lIii' dr,' 
tr-Hf''’'. - 311 J v3ii'i:jis [-itiM pE (*ie of ihf 
ii'iIe-i iriL^ Lei .he -nlhi-i fi'.i'i-AiCceiil lA':[L 
H ■!.»' fiTiiiJ (lint ihi fiirnieT s/Kud:! 

^[vikriE l/'|ll aili Ixl-W' 1 .11 fl.'ti, AEllI 

cfiiifjTj (J ilii; fp-ic-n; c-J Kire nppufir- 

'hr 1 1 . I E'-'i|i hj rl ii^i^h >%Fh,ii;'}{I lir i-iE 
■•iHr siiiTie 'ict. '"T'r niilpriilf. oieil ar'- 

I|-trh«] .i-il p^rylmK. . 1 ™; |!fc -qi-fl'llllj-' r.it 

:he F.iiier shistlil t* :i|wB:t cjm I. r.f 

■ hr -Tit Ir :n iJld: Fr 

■iIt Crockf-- Fouril il-e 'kh oi±irri:il lor 
rHSH;-Tlflii (l-K ir-a,1iii{ efferl b rliloriJf; oE 
line ■ l:r p!T 2 r:icil prsii'r hiJ Li-iier.e, f<:‘ii- 
li'iR'icJ aeeardaig to (ho fniBiiiEid do 
lEi'oeil’ rri:'iii pIi'' rNp^riiHHiir k -liyp r!K_v 
ttN remSn in-rt l'i'iII'IIIiiI an niKrr-nl IIIVA 
hli'IK'i I il-liro'* F'lillt LHiiiliEiij. 7i[ 'i>c. 


You Can Only 

TERIlilS Ei>' InEisCinE tti?b 
this trade-m.Drk is. on Rnsli' 
liglvl-cjisf fltid hatlny. tfyour 
Jefat-er CBiniKpL supply yoiu with 
<Hjr product write 
dinectlj' to ua lor 
Cntalojuc A2, 


rhe best In n.ASHLiGHTS nnd BAT- 

Btiauon fLASHLiCHTS and 
BATTERIES arc mude- in « 

^^ide variety of siylcs and 
shapes but only 
one quality — 

THE BEST. 




mm MINIATURE ELECTJUC CO., 


ILi.-U] liLIJUtL. b-l, 
vuiFK 


ai!4MciiEE k mAwiito 
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PArenr 



PATENTS TiuT PA V 

TJlDC-HAItlC * 

0 VEII( 60 D,IISWMUIE>rCU[)ITS 


ej:uj bf nrftHSRACK 


[□ ibis ir± wUII pulillnli tmcb Ti]a.tltx-ii Ji q( Iiic 4 f«n ta iBvgdIbT* 

ji*nl*»larJ> (o [liQM whs-sfi In. Linim-t M r-g-peristii recent Ou^tli»n!i. 

« 4 a»iHa [>s f^lf^til-AdiiEn" cnraBBcli^ xnnirpncd Ijr DtiilL bab 

tWP» ta ifit Ik clt-wr jiU tiyiWT, Only djm ildacl thsu *t(Mi]d ie wrJmn-iHL. 


TcIrliTiei!!? L«4k. 

(125} 1.4ij_T r.firjf, T-Dncam Cui^il^,, 
fubDii^tcd * jmOdfL inii Etdcl: dF m 
tel±[tFinkf:r ji-i^k dc-El'^ w liav* c-ar td- 
'dt* if it 21 >,t-c^laJbk and !t [f ^ 

ertt;:taL ncpJ»ailB<; It is 1o be und in 
Ldwm^ 20 Itit i;BrL(li:}i|fcd 

(ai'lKj' cuiKl Fi 

A V;t tii,T i:iH tiJIy imprtttd tlia 
raJdtl ac.ll !!ravr:a^i. arnl firj that ii fat 
w* cj.'s K-.l (ht: iciKcljon i] wf^iriL }(-'r 
thLnk. Jifri; i-- ;i: uiiii-1 d-aTiH tj pLiaLn \ 
P3KBF 44 it. 

Wf dilirc ^liindn 

*ar c^rrespasiHit (!im ap E4 sFiii ;:ir^ 
IchSii Jiitrn siir istwi vtr^ po^vlir 
4rd iL 2 :>'_ art ];ifa]v mr osh: *| f^- 

.fOFnr t'jreous iFa.s'Hi. 

Fof^^iE P^hrnEl. 

fi'J} VJasr bltia-io, hT. 

•■ranli ^iiL .H ji-^lfir, a'nl h* (e pap- 

wvlarty iii14r<ittd in Oi^if.Jiie piKnij 
to. C^H'iiLnjf, Fmn-rr: ain' Fflid.lanjr tf-f 
C3 know If wt rt^l biu ll;^ 
addrbMti oE to.iit LrL>L'A4inliy Jir iriitvi in 
■Jicipc cau.'atricf. 

A, Ji j], -cinn:!!:! ntaji.i!^r rh^; -f vjnj 
(■a‘« ‘31H ^ piltn in. iti: caunify :htl, yju 
JtL atterotn itict lxh- riF >'ome' Enrti^ 
^cslenij. jIio. hfifij j]| nliibit ^lE^rncj-i 
=11 tirb couaCcy tiiii; itie '^'tiiiiEing ii- 
1orie/s In li±rpj 4 . •*( iFel; e* iJi# nthcr 
49><iincnr2, arKi Lli^ a^c i.i a j^isflicn Ice 
llir ¥(li2l! (iflfrr Ek J-OJ tn iSqt CTKElrtCr 
Ifetn if jou sto: ihr piitnt. iJliEed lo for- 

«nfil a'LHKiir^ii. 

Qiin.>Fta:i!3rig,]ip, 

(SB Al:ff£ it. T irn- 2 r, L^nrij iTa-.<., iui 
'rxii iiv 1 J^iCTifekn anil draft of a f.m 
^iil:^.;-it (b« idea htir>( th^E ilu f!a J Itilii 
El optrileJ by iiirani *r i trjffHT I^faet 
arufi ^ Ktn _ 

A. Ti.ia 3ii¥rii':i]n i]. not ntw a.'bd safl- 
ps'ilE^lj tiSTC aJlowod on yrEtiiefy 
tht 9aii:« HI I Hici-i-iTiint. We 2 lxM U 

i Mitetrrv in psisHnw n^ir that luirafic- 
tiuci rtrcJiTrii tVa^ have a J^aiblijli; 
ri!;4UrFl>;d uaderc-^lh (he tarrcl. aii.l frein 
ifcil yju caia rer that Thtne Et bardlv d 
chancB -of yai? yHai*ine k jslcnt chil 
i-jitl. 

Wicfctl PlibiiiK ]Fii.tr. 

(Sir M-ayfanJ Arniitant “jin D^cn. 
CaJ^ liu L£.r^btJ j. i: H-LH-'iIjitinc 
Ebbrniep ± 4Si*ijl6 nf the nt^S Co ui. lit 
'Vanti- la [upB mlntf^T fi rmiila ibli. 
bEiiij tw be- pjttcUd and wHillur jp^h an. 
jtrliclt :4 irt JtrHJirl 

A. We l-aiw- tiamlned (liE fact* in q jei:. 
tica and (Vid that it m'hi injoed tcc>- 
jrriL anil seeiM Cp ^vf ;« jeod ^atlw bi 
CBE ai TF< rtn irJL (\'c ba'rt n?1 jna« an 
anab'ii^ f t IIk- pirfe 1o find pot '•bn il 
<flnBirit iiM- diy W 4 hiapw IE tie niJiel. 

jilitinjt %ril1 naq ji«[ o(r la -isit. 

TImet iE piabably 4 pond (hoit a 

fciltf.t tarl Ik olitaiiin! CKt ifno forciu-a, 
IlibuRli we tCHTt; be DcriaiB. fir the rrt- 
rPrt shii qcite. a t^nJ sk-jl oE IEue work btf 
bKn ditiie 'bfEor^i 

A TZEj- larii cmiTrcn a fsw wti iR 
fcdtctd Id Celi some nicilitl, tiEnr arid ecld 
^wdtra F^hic^i .gAvr a i «l*rtrii-^f7n\4arde'- 
j-Ssit Efnply by' VEttJnt: the po-E^¥-p, 'V; 


liiuKPiti-nd that x+iFo the ajt:,.',- -jTxf a 
very lirf-nriinM Ai onc^ choetSipSn/ wens out 
f t b';iir.ej-) pj ijii^c wii peutdlilj ixit ^nlTi- 
LJtd:l ilmilu; for ^hfl- irctlf, A iDCfll: Id 
vorJieirc t*.2irt[|:En lAii eariiyij |i|{i, l.nt it 
^dfnmd tji bonf n-; avail. 

IrcaBdwcTrtd LirBF. 

AlfiHi i^hiKidrr, I'oiciMi, .yLii, 
Jk. 9 juifirrtrd in tltcirlcnJ Issyntioc caver-- 
jnj in iriHndtsijcsI. lanjp and la- dr-Jir^s tn 
.^iioiv rirliriTior fx- DOuCd ftjp absd niamj-- 
Faeiarinq sani« cr jc^lErf it Li j iitimiifac. 
:urti_ fh. mon as he isi djijIieJ -pjdtm (a 
t-tf invencjAnl Ix EurclxriiLOiE v^shei lo 
.ocicsiT h™ foiiy. Je LJioi Lnventiw to be 
patonltd 11 Ihc J'aicnt O^c. 

A. Wf ii.tpit jriniiialy adTjEt tj^insL cdo- 
iug: iCj tjtiinraenciaE Boris tm. ui l.ihr-irjea 
*r ofenrjr ii Fui iiFe &*fer4 (he poEfsit 
hui- iKti; illowel .It sonietinati 'ahri. ™ri 
CO- E<t » ].i.rtiejJjilj- in ar. art v^.iefc 

miitJi peieviflEj woir]( Jm twn ■tinr. ai, for 
initariirfi hi ji:sir inYenElc#i. You aet prth- 
itEy wwire Lhat ineie art liiiii IrEili cf 
po((fiEs 13 ejd’tri.fh 411 incuideEcett: lunpj 
and It Je (litreferc tUvid^t ctrLaiii IIifii Jc 
'^-IL baiiE a iBiiicni^m oJ cat ysr heEcie 
iiw (aitnt car. isone. (Jf eo’jrie, ilie# Fr 
^tucaiai: IOh.) i|;e mvemion It ac impraAt- 
-ntri pretr pomet.nirc tEie. ]f 
ti*r imf<.iilin,i Ik Tidiiilty different i^ai 
M.J.rnr^ eslul:^ tfl Eos teid trciait* a 
jfltic liF;*. rt jirii'iflbFy m^uJd late i 

ilrrle [ess tirat for (he caitnE Et 222 ut. 

Aa E Fule lAC WLBlit tsiKroT tventort sivt 
■'* cficet-jnead ^i-ith a.nj fjin. 

w" ,a*«iii¥iaijal ’fr r «iii-;.iraciur« an article 
wHizh ^ai rm bfXQ cultntid. Cbb la r^- 
Sr+TijE CflKJ dw-.N ?. irh a CUUTSC! ppcfi''- 

Tlx ttason fcf iJii* u Out verj: ihfioi 
erw- ftrjl cdcfl. of tlie iaveiiLliin l| vei-u cjndt 
iiid ihe initle in ^pcUlon iriir r.»lld quiCe 
>* m *f For llir^ Tvasun ^ 

iB^nh^a it gdve .1 10 c iMuFiSnrer ami 
he S'IKiU-iJ IcTihpT^’C LpiXi iS n rxh £. 

IS fit altei ite o^lRiial invendon Uie in- 
vbnltr wPccEd baat ran srs^i-nrrpe in cnit (he 
niAniiraeincw dctFitd to ituni fiLtui* tlx 
■irticlt Ln qucaiion ulEjii'Ht payihu' tht in- 
^cr.Lor rc'/HlIirf. 


dodoes HUHHICANB IfSf JUD OP 

WlRELEJia Tip. 

.Thr flit -otien^nt fMenUp crnTtd it 
- Er^in CfixLri^t Arrir^car. inii 

rVea( In.-^ifln pc-TE^ ^71 the Uai?Dd FjuZl 
J lt^FTser PtNWhcr wrefe (Iie=t chants 
fJptwa lEflisliaw fw bciaelai Ehem h?nis, 
sn alnh 

bV«ni Ihe (Iric (he left J^oc; 

kirnca ■rtiL_thc w|j. rcfnrini oFf SaadA 

HeiiFTiaw rc^C’Jvcd frirclcrj 
rr;iar:|. tnitlirff hi^B Ed l*=rfr lyit ot eEm 

H-J^^IUJ1E^■^ n£i:iw. 


■^TEfTrAI JUI V 

¥#0 ybhtPCRFUC 



■ 4D-KI rJICCi 



Elli^l-1 -Cp-PIHI. 

in*mP hPnJBH jBr/>ii- 


N-i^ iti-i x,e 

a! lb* P a b 1 n^i 


"STlbbu^ 

□ IFIrii-jnB'iBridB nm 


i«u( dTcri (1 n 

PMI Wbj BvlwiaJari-P. 


Lj TbXtAlI^' nXTf am^ 


PMpvwm<i*.E 1^*4194 LMnu^hiiUk 


TBj^MrrZiizafi 

Aemw ihp-Sfim- fntr ckp U. ^ Phh^ Ulh^ 

ETV F iflVriaP. ILW, 
WuhlhfhiK, 1];.A, 


E. LVADDMUNaca-p' 


nAriCWTR 




^?¥Tf'.e.£?c •'.e.riKa 


lMA5M<a?lALllLE 


e.A± 4 uh.v blCii vresKni-tan. A-, b, 

E[f|[ "Ilisililis-Pilutilj & rtOlMfurfFlB 

r^lP-M—lauB^p^ L li'lHaLr.Vi 

A *4 V ■! ■H a I. Hhcn-HPI, li iiSi-A iniE T>cLlr~ 
I W!j 


vkHlirif.i II f LT L4 ni piiliinh^Mi: ui« 

|■■p.Ti■ j u ila^^ ■! OhL■ m’a■ Lm rvn' 


lir— 


JUak T'lllhlj. >teii«1dLaJB ia9 IJ i « nMl-l-"! IlN W K 
ri.Uire nCiiM-BH Mi-ft- rat i '-■<:yhi fvd 
■Mhltln II s-ipa-ui-E IfuXiiiLi -la-. H-i.ki.i! 
■MBla. vLlB.hM Pap-I-Lfe-<V 4 NnariBrlB-m 

Tac-irifci I i-ii^Ha umi W: riBi iJ4 -l ^ 

hgp ■■•■'■»■ ■! bIsA ■■■■. JbHi.wi, lj.rraL>«h 
L^ii li mhfa LirT. - -x 

^r.>B:j HBj|ar« p«H^ Lb aBjal^ BBiu‘PflT-MI. 
Bhi Ab^UIU dbJPJM-Vdtf IhLll E-Bf JCMUilS 

evidence <»F DOHCCPtlDN 
Ifl-fAflUBH ¥»VR HKWTBmb 


PATENTS 

THJkT i“lecmecrr .Aivn iyj.t' 

Eoolfe And Advice Free 

1. J .I-kX .. |.. u,pUv F)UI«S aH'inwh, 

.bwi IlMUTA. rp^hl ^liiHc 

WATiiOK t. tyU-MAW, Patint 

KM W. 9C9KH, rf.W. WiMh\m^^, J^, 4^ 


PROTECT 


L3.WT.taQU EU b« 

J4jlcc.cd Li jDT errr. rtorkf riiMiil H'la- 
tjf ^U[c jjnTcrllrjr s mcIe-j mvs'hpfi 
E uU/ ^A»Mn }M Envfni-Hii *1:1 rplDV*!^ 
ME! liK ^rc^ LLWH'Ailijii iri 1UJ MKUI Ijid- 
•MPF t^nd Ih- frn '&94blEI 4iid fe^cicdioi 
^iL □. fSlBBBM ;V AifEn^ £*uk LIH 

Pi C- Ett Ifcmilvh- brt,rhuiH 


PATICNTS WANTED 

,™'ll1r ¥".01.1 rjT| iMit J'M* it tmr 

eseilll. W^XIF Sj tL1IBL~ RWllBlu. I iB M 
l-iiDlicni ’SuLie, *lti CcB riCp:i.i.ll.>j w- 
eiKme- l ^IIcIiAi in [I||,| ^lard IH |3U. 
-UcBi Jfefi-L •kirti ar- 

h'l'li-s-"-' Fir CiwlJiY. 

fWirH* iw Isn Tini'a smuaJi la 


Pt™ fph 
A 4cb<l 


IfHT 


IFRlHi crULTPO^J fa 1 


^ iDiaitvlai 

K&iiJ viwmk a«a 

id4L*m At •WBpyr-iB far Kil'^ tai Ttr?^ 

iulECiilh ^bla CulrsL 
ITP.WO r*v ||, PwUL ^4re\# hr 

Bliliri rWn-mnpra. ^ 

J*e Z^TutBSLl 

TTP-W r-Pr :x|«v^4W.M4t la XjIk 

AnbDllEEril., 

Cir BkeTk riMliii I.Bnp. 

Vt bin ■ ^w|k! InHiSBwL Li 

BtrtrfvJ itfteu-br xid tirtic HfiFkj i$BTJ 
^iViMp 7iLfi^j lE 1Ui Pliu 1.1^ 1^ ■ o€im- 
■ SiIthv l«t iHiiH ’i-ranli-x In iUj-'lill 

la Lji AmCtpaiar af ifcr+lp riinnruii 


J. EVANS Sf. COph Patent Attorneys' 

J ™,T?:VCiaiOPFlCra; IM-I+J amflClBiy l■JlllLA□Flp|^AOF^rCEEl ft-»ti«C||iiCSt I 
I fttiLlii ocrjcoat 7r>> yih tilfeiel^ N.W.. \V AfiHIMOTOh'p D C. | 

, CliljlxBBxr 7)-,,, „ j:*HP OF CIL^KE rut hlVE BSaIa ii licxiiErt) •!»«. 1 




Yu ^i-M-Ai b.r H»?irknrpp "Tli .Ebrfr^J WwftfrfrnUr^ al^m -HArTr^ M ofTf-liupw. 
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Bmib locit ovr^ 

CLOCK 

will* flIJR PtlLT 




■nn- 

t 


Clock CotngxaDp 

lm: iiuffjiii a- 

F'HIU.DE.LrHlJl, fA.. 


EXPEHIMEIiTEHS-INVERrOHS 

S-. b+l TtUi HiHvirinh* vj J hIl 

n1 >rHr wrlrli 

SE] :-4^i'‘r^iiFr- 

El* <iJ..f Ji M^la. 

. 


nilpiin* *lw >fd«r p i i iil ^*jl. 
nhDEP Fvr iHihl lornuTri' 


UNIOirnODEL IV4iK5,3iti.VLIi}iHliai2 

ILQ S. C?larlC Strr Chldaffc 


Ei[i«rl[tienk[ a b it Modd Work 

EtEClfllOAL lrJ&Tj;UMENrS *N0 
Pine MACHINCRY 
ramhiSw* T«Jp. O.m 


IICMRV 


ZUIIR 

ht# ¥lll tJCr 


[ipcriniiliJ Wttrk it FVkfS 

TOOLS AND DfES 

LliEi Mu>uK#r;p> LbJ Bi^i^ Am%t^ 

raifk hbcblM*. Gm%p CwI Ai»idy 1 * L 

GEO. SCHWAriZ * CO. 

SZl ■.4h~-i7' ihrHt HL'W TDSJt 

lL«d wr ^kc pfw ^.ir 


ArmatfLreDiscfi 

AT TRC-Tittiy FRItEi 

.'lEi> liiq Tr^t It'S iii.lia 

K l^E iq 

I!wi ^ra4q nrtratl 

jt^nbid bD 

«i|4 lilb. J-fjJ- jU^iiP 

rni □-. R. H Cl 
#fi Pill Ein IL linfcJi, K. ¥. 

■ »*« 


.yeNTRILOfillSN 

*. i. UiJ^ i:n I Iff, i:» bi^r ir, hl 


EDiroa^fi tHAT. 


Vou ^riU obKfVC (t.it wc E]ive_in.- 
{rented (hjc Eire- di' 11 ie 
! caiw tno-Tc, Ilit flfr* 

I t-uLiri^ciiiciiE fji n.niidAi JJor 

I irt lii'! siir.K Id I'idft fa¥ (lltAC 'Ji^lll 

I Tie y fcrIliEr iiiLTVJ.><- "■ 'WSE 

! i^rUt.. \Vh:re tifc tJJi jcji nr.i a 
^iainlar aii^^Juinn ^ViJi'ainiT^ lu 

[iR/irik ill jrTrii Lids:, aad. ISO 

: WlirPd: 4!].c init Jird 

Elr .4 lKte.!t and. uT-lp-durs cjtt- 
’ cHr.it miilkr a.iic1 jehl'H^ IlluiLrUi^ii^ 
irc prcKnlfcd m^-rtlb ya n'.^ni^ 

'•II* Ifi f'^S- JIH.lCllHiy ’^V.ll 

this timf 1^*; encli 

n/lijn-r-^ llii* -udii' |ir^'.5iljll^ Li. a-ld 

^Dii J:ix;w ^hittc tjcj)t:t. If rnDiwT 
yiiil brafiis ir^in ijiriiiliM'jt ;i t4.ilfi: niyK~ 
aairiE tKui '^4- •E'-^ld lihii tl> 

Hfl' if. 

Thort Tin hi Krri'i dlEcil^t'^ lli^' 

frylLiriT- i"* ?'■•: T^’^rinlM-r iao-llr. 

ij'^hldi iv 4 bn.;iw m-jU ^^ee- zhe TE'irE. 
}r<4. r1illlil'>ijH»1:E—Mll[llh;'lin(; Hllut'b' 
het : wteb for it. ThtK tD; ajlsJ 
V io«v!P tfjy iir.gi'qail Atfl-ip^ Eip +?| 
flUF iLmal inC idlpsirt: 

librir rt- ci'^ 

At Jto iit, -Hi i.« dijjits CUT ui- 
«i(Wt EI> filraiif yjRI .ltd 10 ffAe y(HJ 
■L*»C VEiy ■jMit ta be had an;.T*LniEi 
ard all T>e ulc ef ta-da^ Is j.oar 
c^ftaiitlcii, In ir^i (his lUifianirrc 
i.:?IE la.Ef^T, »til 1 Suii.r xdj 

hE^v^ a frl^d ;r nn Qjcq'4f.lDta_n(.E wli^ 
p^rJiipj bn PPH Jtti: tflt iatWt 
of the fl. E. W'iij riat liElp the gesd 
tETzh a.I'zuE' by soidiag liis nnor.E Id hi 
TO-ti,!^Vj ih;t[ Ti ;3Ji itnd idisi 
4 M.ri:fi"4 wpy? 

A.1iOj aa 'WE frit^f once befo'-r, urr 
■could r.evtc hope to fiybliili Ji;(Il 
WEallb of ina.llEr if [t aetc iwt ior 
*ur adiif rtiHif. Thr advrriiarr ■^;a? 
rlif i‘Etiet'-r and li-? Il it ^‘ho I'll 

rtlids OlS HUUrKti Erffntrtpiff/- 
iirliaZ it 91 iD'daT, i!ie I'-.TEBasI fcfe- 
lar ElctlricaL 9iiaj:aE'!nE' hi thds tx^uQ' 
trs*. 

Jt It r.ot up to i«u 1o 

[liLl ri.yiiar lllfll 1il tli z ul .yttl:! 

□balil^FJf We ^iroosiy yrp-t yog fo 
4Eiii1 hiT 11iE vkY-Ttueri'raiah'ei iml 
lilitTiltuT^ ex'^ 'Ibaaqli ^na od hifI 

iuiinrcilH Irl r Liitni.l 111 I’qi^. Vet]! 

pgin--^ (uij up-Oditf. Alift r4- 
.■ncmliEr tiul an "»lF'' ie eKfWiijie. 
led for EIe.! na»n the advs'ti^br i| 
alcriyj in a jirDib-zai tn state hix 
fulC ftofy 1.4 * fa^i;] IrlSt. Hit 
-o-f ]iitrsLgrc L3 OJlcn as b- 
tecErtlng aa a rn^aabif and 
Ij: rncif intcreiTing; It Js you? dgtiF 
Id ^TEbl it. 

You Kc ifj np la tdj if j'cia ivL'at 
a ftilt tii.sa:f¥ W.d dlU {>eiier cnl^ 

C*fi vf eotni t* yfrar hcony 

sudpca't? 

?uid Ifat we foEget; -OTiIcr TOur 
PECioljEr isine non', it ■wiD tr a 


S liairmcrl 


^SJ-C ItJlD 
Eoii THiS 


WeI 1« Oulohljr hirCiir New-C^ataloii 

klplli! Jm+'D 1>*'T 'k^!^'-l> TiE|h 

L LlanrJ rSscblc StsmaLTE, lU.Bib't^ 
<»r4^ nr|l<l4*. 

Ijjnri. m^t. a*:*!, Uiic» lU mlEi »f4«P. 
Till* 'ne. la. InLMr^ia jr i l.lscrl Lihl»< 
Djiian nlkij mhEE bilEi ilaL ijaEC 

bd-ji -era llix—Jcb. 'Ji. Lkm3 

IL'dHTn^ IWIliL hM d.VB^I. 

Ti«-.|'|‘H XhtL—rail ]lUi—Jbl n-LL'l 


h#^h, 

^b-Lhidd iiai7ai^ 9b 

vAvn aid Fs**!. 


■^Tt' 'GUd 

OATiLLOC 

TRLl 


I. I.}rr.4l Caw^3. A fHiiJ oP ^rm. !n«ildir: 

TBE UOS£L 


9 

B 

□ EaESETTlJI 


TO ESTARTTSH WTTiET.SSJt TH 
NDRTff. 

Ta csli'jJlih. a lire o: wtrtlc:.> Mhliotit 
[n SV^THhEatrem Alot^s, wialdl: wE!! afTond 
(hil lerriwrj- -a-irtTk-:: oiMiJiDiGiai xY-ldi the 
'jcorEri-nado wirel^Ej. seT'jL;c ivhizh the 
.^[areaiii (or9j^an.F is p’la.n.ninc. ip tv Iiieie 
laiiliitieNi of thlz cicpDraEicn. Sti'ZiDai ndll 
hE EauLed ai Kctcbilcar.. JiViEiu, tiilta and 
111-d 1 isns' tile di^bt lEtrft- isr^'ttE 
liCLKTixti SziluLz Ind tiKie stations n'lt! ba 
ttn'jIlEbcd. 


For ¥Jtoa« 
Cram^eiJ 
Comer 
Jobs— 


-5^ nr^J A lgu! iluh "ani In" i;ibtiEy 
clTs^liY-rl;^. 

MILLERS FALLS 

Hand DtIM N«. 306 

b -Idimrd iir j^^il linh !r v-nhi A 

Li"iJlc uf EVBi'ndr^ iJuspr mfnarM T^il 
■jBI'H ■'■[ r ll hISN in ^ Il E Barnaul 
rtfTiclr, Salt: fr-R-rt, I'-innr Kal'f-i 

riarlA.4nJ-Erc^Ad-ni^iH }in:Mi.i. .^>9:J□lLf^L 
and ^rrkidcnl luJ. 

ra SEE IT W^PTH 1$ TQ 'iriT^M IT 

^^!ei nDI p'k aiA Jlhi Id. Jfmll Baf 
L^rlLE! fx' DLL 


niirirt 


miGit. 


lllTTX 


rilh. 




lA’nflREU 


ST 


i'e« FfBfMr "TSe -b-.him a'nFi^ r# KlrFrllbrj^S. 
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h*!'D-4 t'^ 'n IiW vhW iI H'*r 

r«i E'aMlv^*ri ii I^hIm ic'd hihlv 

lUr'I.^MlBiiVii^r^AaaiM.^halMirL^lg 
pain -i-.^iif. iifiiia^j.iH^. 4>;U^iiu 
' 7 ^ V^L''*nrjt4IUl<4B^ihMyMir^U p*-ILi 
- ^ ir^ThldJI ilL Ikpjj 1 m 
n. •cBHT-irltvi nir^ HHrj^luL !■ ■ipi 
b<f ~h rniPiilH ■ji:Ri-q bn 

■<1* 




N3W AUTO SEAFCHLIflHT wrTil 
OUTSIEE FOCUSIMC ADJUST- 
MEtlT, 

A nc'A' ojctAmiliiih □uxitis.ry rWrciklifilLl 
]\ pDGvJded wiiji i:.[i oiriiJ; Fik'i^i- 

irjr j:<Ijuiijn<Dt, '^'liiir!] pennies ibg •at c-f 
£ 11 ^ limp cilhrii' 111 S'licihjjrJi. 

reciC'Dlcu of iiic dt 

il fin^rje Ili iilJuU Ll:e Liiitr fciiN.rfi rij. Fiti 
uiy Imd. cf t^3.n uithdut difLarti^f; it in 
any iwiy Dr re.n'iJuj il friim fls |»»iHcn. 

Due [i» tkii iDctiiible lE^juimiet'.F, Tine 
3;irn|i inn/ he iniii ft rre:! Frcir. iwic nr In 
□DDdber cf iIEITerail Talcage a.t Tit]. It oJsn 
eik^lilrA :i>p ui-rr lo n tvilh Id tuiL I j:' 

f'bqmrc'nien.tb and [n ease a^Liitefit Cm 
irre nr.v nn'aiV.I'^'C ii IRi 11 a inicwril SlbubH 
Lt became neceisarT to use the seicebkfht 
Lc:> late the place □[ Lhe l.niillifjliL. Ilir ariklth 
d: 11i 4 ilkiminilttd' belli can be snceeajcd 
ills iltkJrecL 

■'^□Cllisr J-iMl'iirc ijt this irt^eiuDiJi Ksircii 
UiiM' li tlic (likuliilc ^.r^'-alii'c ]>Hn>i1iiJic re- 
IL-Mut cniF.Y live inebe] in 

i'ii-.i»ii't-!T. tii'iiliic^ ■}!'■ ii iii'li liH^ri ranilFr 
-pdvi'CI:' U any bFlW AmLtirYijibik licadlijtht. 

wi']i nr-ri. dlihlrvlfei liici 1 i l^uTil, 

iviiihOf but Chfi »£ UntidtnbL« 

L1 iiii-riiErr 1‘e I's ll r il-r^l^ii skF file |■alLt'le|. 

Wl'kll_ stri'fr) at -'. lajJi;! in t'.il[Jii:K ttl* 
lai-ili- ^1 :ni iiif-El I pe!|ii.iEi iT'-n-n detached 
tor rtCftiiriiiA lihflij elf. 


yiddll^ EuedhDcht ItsT 

RFITJSH RELEASi^ AkffiFlCAN 

WIRELESS OF)!:i!AT 0 F, 

C. I Mai!in:]i, of Nei* Yhik, Crf^ 

tcn.1or Dci the Fliir'ii'irjlAii tltS^CF 
and i nelrre^tnini Amr: |uiii who 

bad teen bbli in Seattle 

Tl-a 1 C~a]il 7 iB>:d lii^ir |1ie F^1htaii;| .klinJs CCL 
Mitjch Id llL3t, JiDt bdtft rtkried u the 
felLilt dll fe|itr-frli|Htk.iii1i inhibn ilL ll.i trdiair 

bj- tbt AirttFrtSrt SlfbaKy, 

Tt-r iliijli-; ui Ualiyli uu iiuile kuRnu 
ill Julr hj ttw AiBt-rian yiititit? at Man- 
irviiko, UniKiiiij-- FViielg.i -OiFf* fe-^ 

jiww.td thc^ rtih<ridaii Srutdirv thni tlic 

iDiii Imd yriICni iiK' b-qirij i|ie riq^mcr Rjq- 
(tiV ECum 1 }iC I'llkldnddi Tbe next Jlcajd 
Hif l«!m hj tlie enla-^J.? wv.i a Tepoi: from 
tl^e Amcru:^ consul at i^l/anoulb. Unjlard, 
ikid 9io liiid b^iidi htli :o ^ne testi- 
fd-bbr bi triic edert in laite tlie: Iliitgiv, 
^■b|eh l:4d bebt rcsianced the Stiltle, le- 
jiYod t.i I'Linaaulf: in flucge nf a fiixe 


WIR3LHSS 5‘OK MEXICO CITV, 
c\ wircIs-M lelf^njh iinCEhii. iw* Tiarn 
ECt^d in Mexioa CLiy. aoc^rdiri.^ te 1 
ClbltEr-liin cfceiYf'd at tre rj.rrariii can-^ 
luLaie fr*Itt Vera Crui, and cadLa exJra- 
naUTiuti^rt bi.-.Tire.'sr. the €SLpi:a1 and the out- 
ilde ^v^lcl, iii_ it. said, -usLI be eilaoJisl^d 
ridtlmiilary trills betvrcn: kleMJta 
Ciry nnfi VdFd Cfos KAve beta. sdUttAoMi-j^j 
bdoorHEiic l-i iTii-s kjocL 



]T^ qnH'J^ 

■n ~j»i~jnrc jMurj 
Im ^Lwk fjua. 


iiFYiJn nuf , 
£< □arrrni-rrd ^dr 
l5 K-a.'j*- 



The Burlington 

Smashes 

AD Watch CcmpeLitbji 

Look I 

pl'tfMMJiSi H-i 

JilPiurnr 4 li n-iTjMTn''-in— 
rf'jjiurft-p 4'«> i>vr Pii'ir.u.— 

85^3“ nF -If,— 

Aurddl^ ^|CIb 

•rpir In niri 




Artii HI 
utlhii F-w^S J0~ 

Hynty "■ 

ueAih fer eUv 

ri*astejpiece oF niOltlll 

-vfliwS -ii*niifj.-:i:i.iji—eliVect — pcip- 

IeiycIst Ebc cxnct pnee that the'H'h^klAle 

drn>T'WM'.U( hnuero'pnr. We linnrirrAie 
I 4 qu-cle taeie piicep beHi. but vrite— 
Tk'-ltejil*IUi'»rdsi. 

F-BThr^tsl WtMfk dtl«r In-r# . 1 : M. 

rrr-TvhrVW pn^iT. In JmL LVi ilanf^ of «ily 3 r- 
hurq vhii-h nrt'-N Vn¥l 


.The Newest Citses 

In OUT neu' bopb, phTtv.'e '-'lil lend 

U giCU frM Hid prdpkAd, )n'HJtad|.pw 
■ r# TiBWPir In wrh drvM. Tk^ Iii^h 

iiL'jmplH dI drp njrtcr nliinlhL \dikB 
ilHIlKrM^Ilkl dHI^ 

bnUcmi end 

UhliJtttnd LuM. din'Hi dli'iKtl 

C'n itH Pf rff^r. 5rr J ilia roupcc 

SeeltFirst! 

"Yu'J J-Jl'L glldV a «JC..i. b,HAII>lHM-^ Ul.lLl 

Tax lEc l!te wen'f Ir1 Hm ^:E_a Bx- 

liodvii ''^'•■l a^nc lli I lo ■! iliin thi* 

ridr.*]j«kip»d~H'.dtm'a:K m M-iPV Ln*. 

Ipck ■mhf'^r^fj I hir-ijmiv^i ik# pirntclfl ci 
w^-rh-h'i^LVifi, TOpU l'f'|w'>ln^u h-irfl^p k-*^- 
Jn' liiitviFfHT la nJnvIru^ L-r Tin kiirfIIS 

Free Watch Book 

-Clct Ekxlb Kifcs. ^'i.4-!i 

b^iqT-Vf'E I Til ewi- d- Pw'iuifB ViIiLCt 
P"iihA^ J lWi^ ay^Hir4h1^T4 

dp,*lt . r.«;ei.| / WKl \^nt Fr^l-KA-M 

ujidLMwikih ux J > Ill; 111 lean 

TiilHlbY-. f-r^l y -tHKi J 
Ehr cfnu^Ei tl- / "* '*'* 


^d^Fmfc4\t(, * 
TCnrllHi^iin jr ^ 
Tl-al#hi:ii. jT ' 
iiiA » r*4 J 

NiHLlrii Wm W 

/ ■ 

Ckummy/ 


r^unp;. 




y 4 U bcTirfU "T\t ETjifVMrolcr* Lr^ilii^ I# ^■^r'^rj-4, 
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Ttsia. wiiJi vtry po■rt'^^^■Jl ii wij 

fouii! il:- l^f- -nnkr a iJsT,iL-C o: lllil 

ApirAbe with dimply a arsuiid 
riTi:ciiH.tliti s.ik] £hc Other c!«ctrG*rnipn'. 
Serminal joined rp tn irLjuliKei it 

pla'c iirtpendcd -n chje sir. Le JiiP aJi-O, SjJ' 
i^it ind oLlltr &rjiL:V(iriioi''J| Crolnciiii a. 
'leTfti'fifj' a^h! A'hidtl eJn be If^htEd. yC a 
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[liiLTlb to .ce'»i fll p'^libe 4ff rl'r lA’n rlt^tai- 
=iifltnt ie WEt fwiiw; pi(iwiblc_i<i-t_^hieh a ifiit- 

■ Plil Ici rl'r ll.li- Jd'.||i»l ^ riiT'iiil far iiuiiv 

hoarr hefon: exact rntAsnremenU. wilh^ a 
lPi.['ai: 4 i.Tielci. pnipniy joined ki Llit: dr- 
CL it, '.ndkaled that the current had dn'rPei 
ri,lnl r I t.lIjt bo kiiy s^real ej..lra:1. Tlti? is 
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Th* ctfejii-:! if lliis i^cw tlfrij.ic KlJtrinfi 
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£b^r LafrulU^hw lliv b? TnilJiuIai 

WE^V^e tluE CncaL Offcc' 

■tjfc ':kA pq>l ■( It ^iFT* ql'i^' ml irv'^ 
iMMl dnj*™ WP P-«l 

TfiWI-nifC'I>TPiH M|lh>J imti- 

rh-k'B^ ill' w 4 pwrriqmnp’d'-i i^£n^ 


■f^ T44 


ur h I a 

uTm b'lP hff vhh&l 1 111 Him CBprr^vF 
iLai trWi Lnn HMCJ C■■ CnriUC CMF? 

Hhin^ IhFFPm. V+n •w\' im *h|-i.q fiW bw* 
dcM, YO'j vl. iM vaab m j™ 

I* *V" ^ 

pvtniTfp^i v< uxp^^Pi S tJmnaa f iJ 

MhT*. il •|*CMP^lP*ifP"irrf*TfmTrBIHPOB(L 
IC ai;^p i^vu VC chn n-wl, 

hCMViili af%ik4=-T«r. Tir-- 

AUo Free I ^IS.OO Set of 
Ei^lt AuatosEikal Charts 

•dul. [iHhp. •■ 

TMV ¥•« t« FM ^-i I 

iP I iTPPPiE crjvai liE Bhraa^ llw t.'^Miir. 
RprJ i.Ejft « ihmFtc. Jf4>^B»jWp Crc 
j .Gmfcdd cmaBiF. 

Tlsir IlhilrjiltdBobk 
411 Eleilisg 

ThiiiRnlirl llMhm-1.i^h'n!i Ihvisvii'^yr 
O^qiiJi^ Ahli'j i/rri naJIac; 
rp IpI jfTD ri~Fr t Ih Jiw 1/1 ii qyni'* hr<v js*’ 
CMi EU« a iiaAc TTDO Ui IMOlhi i i-zah bl^b in. 
tkym l^-v ihi nn^Bl 'T rS-« |rmf^ lp 
■.■T'. 4>:7"I fi-T >."Ji Iw 11 ■/I* 

UENtfl ViE^IIIMW.-MylrDWihd'-aMB >■*■!- P 
Ifil r^niil.AM-lAii hi 4.TuL,i '~ * 

U«^ CV 1 L A ^ 


FREE 


h 

I 14 BA^ 1 b U^KV'TMTrT^ jP" 
l^-stlnp, ''AMIric^n-CJlciicj' 

A.HIF:«.kE Cbllcf* # HiikFA4-TkEnpT 
iVMm-^iw. jr I^HTi-. 4:» JJ K 

jFJhr (IhErj|;ri,]DMH 
» 'WUwfc ME ■>? rtl'flTiUI, 

__i 

Pnl':. 


TLFnfl^ 

PTVBrifc^ Clii* 
i^pwinp 1 ki - 

\ Ir ^ lie, LiUihJ ^fcilCiBHTiL H|j>||q 

Kivd fwu^ftxi r \5 JPV L 4 kkPj 


tfi.* 


IVJ 


,j.SIeC¥. . 


Ttiu 

'£?■ 

JII Hrii^hH -Pi ^rfc TBUih lY MAI L cf L-H-il 
'^ ll't^J'' Q-AtlTB.tJ LpMtaL Irirtla IBJ .at- lP 
Im^Ui 

■ ill Nlirfd Api jq^lJ|vKl tl2< rr-ieiPCB Bld«..aM..Ti 




BODK HiiVIEW 

Ctp^S O' & A' COupiiti'QDi 

Anm-ITi PtOLt Elect.-kal ApwtiVMj. 
Ktrijcd, Thard JidEti-qn. ISJ^L bf JliikCd 
\y. _Ct3l? Lad WiLtffl ?, Wosdivsrd, 
i't?3ibl-5 Itilli-df ci'ii'i'-rrs Z'd- fi>Kei.. 4Vi 
V £h InelMli FiKiKt alirk. PnciijscCv 

liit-lMir.l. -Pricf 5I.-W. SupalCtd by 

Bk-clTicil Ztc'i'ELE^ J.'iitilvtiBg C?,, CJIlii' 
CllfO, 111. 

Ths ififri re'-'lElJ aaJ 

Lrougili al tlilh g-rnLlliVii luuJ- 

t'D^, wriifrti ill }u4.tLl4<n Sac ini’A-ar firir. 

Tlib SB'! ot 1I|R iirtt l<>uts uf L't MtI'I 

(0 ^ bad aad aioidf viiaable fcaluniH ure 
■ iicO'nioraled llitrn:^ smL u iljuiriiiiiTlgii, 
D. U a:*: A, C fflC-Lion, lurtjfi^rnbCTS, 
Vr-iltDitbcn, intTgPiiilne WSH-h-^'jc mcttil, 
V4hir:4r.erd tik imiacIcTi. 

IV^n'tr riliiiii'r mrlcrf. cirrnjiRUMiih E vi^r.:- 
eltn a.™ DtTEJTcd. Kot onJy trf 
i ritinarj.' ijiit'Ktiixii ansiri-rEd, b'jt a. b^;l <i4 
cx-j-cmtljr ptiLclk*: }t1 iir.iism1 Htti 

tj; for iiistanc;.. '''Cir; a, D. C. v.^|- 3 ifl£r (hi 

t!ie ^V(l1(jr. ;jpe Ik ifirlrllcdcd -jp to ao □]- 

tsrnnin^ evrrt-Rt eirt-jit?" butli praV 

l-'iiu da IbdK and iLuarfreda of other.; Aa 
(lit Cgittit'.tfTt'ial Fadd of ckcLrkal irarier^ 
an. c.^Ci]aLn:d q'jiEe full^, jo ihii1 the e^c-.'y- 
|J4^' dohlrinan <aa ur.dje-TL^Jnf 

PTUiciplE e^sllj an.l ^iiVV:/. 


iVirMleM Ti'lejraplijJ. E|,i A. E. ^olF^- 
Martin, Jl.Sc, lyn, UM-t tiAhi'J. 
pa^ei. iV&iT^i Inflit*. 143 ilkKTTdtlonfc 
Mriw Th.-: MacnilDdn Co-., NeTT- 
York, tH. V. 

.A. volUmJ idi TLdioieE:;;rJ 4 ]hic [iter- 
Tillkli liat iTignjy taliDlile poinr'i in ft 
!VJ( t-imir.i^zCy lihjQVfa to Llie bveTDcc- v'l'-re- 
x'-i mhii aiiA nqiriiaCI^ the yottn^ (xp-;H- 
nier.Hi or ortrilgr. ilK ajiptirttOa u.Kd 
ill tA: jfircoaE ioJ TfiLfl!uinL<n lyi^enli (Oh 
JW-tipl p'^iypCdCa, JUtla ni iriEttti.-c noo- 
spidhg Ijieyp, rti“-(T‘S(fihOli:-d iirplifiers, 
litiltnirt: ^ Bifjc:.1cr3, Lbr., an cicpLiInrd 
4kirly L^'ilh dt^rair.s Ond Mddoml dtjw 
Ini?.! .VCaajr Ci iF.c Icxi-Jtei iixijif.ortlei.1 
ittvc Mver iM-n patlkhcd tclorf. Tlii 

'JOrk Idirt; WjLIi s-ln lli'a:ii.H^iirTiEn u'iitv-h. 

oou^lcij ([rcult). si^nigni# dt- 

'I'clopItierlF- Ihf emI r_ yh-. .■^I'.La r'arn|:ii-^ ^ij 

HjKE'fhvi'hr.r p) HjLietie.;<j Lnd Ibc caicaJalianj 
iiitnl ftkC [I ij. -.vdjri! ■ill y tlKrai’itla niintts-r. 
liiffrti'i't r*riirt(dcirn3p!ty. ccatiruoiu ww< 
''I'StfiT'S, TiSif i.'aTiojj tnTiLuklJnj and re- 
ttivirff ctriiiiiti roTT lic-JL etc., rrtated 
■jfiOfl ir. a I'jcid ■.»aj'. can. kC'r.ifd 

from (hi; yflum-f Ijj Mr. Halfc-Marlj.L 
i4d it ibcDl'd hp tto-j Ti_v 111 iJiDE'h jiiieCCfthd 
k piny w*r (Frf Ort.' 


HRW f>H3f> KArHO CLUB. 

There hii tecfmly teen fcinifij la 
WdojIcj. tihiii^, a eln'j knoif;! jj. |ht 
"iVcosler KaJia Clui" Ths-elph. ha£ i-t*! 
ehartjr neiaher; AaiJ sc^Enjl 
nerrherf. Tiic afiieeri ir? ai; fi^lpivLi 
Martet Lee, pt^aiderj: 'i-^'ni iitHf. 
l-mrilmL; Ckitrjje I.loeb^ lecrflaTj; Paul 
Keehn, fTcajarct. »' 3 i| l-jlifl -Jarh'>n, StH- 
Li™ in»i,<tr;:jT. ’iVe hetieve ihac iKe ofllec 
cE ■‘■jtation ir.spMt-ej" !* peatlich.lly ttii--^ 
tnioii^ :mialei:r rinh: lEii diitiet I't i-a 
iiupcet titc .'bitioni pf ca^J! meitiScc 
I'at' rliih vl iiMervalt of hJ^c tyeekt and 
:o Tep.ar1 the eocid.[Loii.:i cd^io^prcyERKuSi 
■'n tame af :lae (lift iiaeeriag cif ■j'ne qklv 
fatlpiaiai; hi? iaj.jKC 1 ien. ]le aUo lO'ptCta 
'he [Catianf dE yersiiais appl).iii^ (pe ad- 
miijjon and IvrnbhpjL e d(!(.t;J.i' 

lioa dE lud: slaJons to^ :he cEo!^ lit pa^e 
thj BRp.itajiC if Epuoii LncNjjilik, i| ip Ux 
det/ of [he ;(a:ion: inFp:et(:i' to [nfpi'n'i 
him fi is hoiy Ik. ftlftll Ehi reitsiT^- 
loentj of th.;^ dnb. 




I 

I 

I 

I 

I 


__ > V 

lr^W*-jlL'K''h- Ml-cfi Lokbqr Tb-jwjlv Fb' ^ 
Jcbi'pbC. JfTv.'i Ir?* iv 4 Uiq 
hifejfVbiJdEd. irri •> Iq-f^r Pft't Winrt. 
1144117 tddiSbd n^-a^nB h iiotui ^ lark in I ^ 
Bdc'WJt ip'bitEb- h*hir 

qi.^q TVLJ- JL-MhiU -^UIC y?ii. 1^ iriD mUl 
ikVp Tnbs^bb- RbSetblMi. taJJ ds'jl LK 
-Ai^iTiBlJcu f.B''.■4i:i CL'blVt^'q^v It b 
. b^DuLBJW «AJ.lMr€q^ 

'.j TcbBlHt' ■»' i-3II knh'v bitn. 

ibt wn* hro BT^r ksTira. 

Not A Substitute 

T^bBrrd F**l*'<^*r'|i.BtBri'ui»^ 'Kw>^ 
k«*iAlLAiliLdl.ki-U J |j«bil.-^4~xkr dr-JKB 

tk LM |B. U DCUC BBUHbl/jCfl 

Aricr Aiibb[E!i? LM^rC^lTFCC-t 
r^a Li.vfl abrMklvgh br- 

or l•>•r^t'n^^ 14te k ?< 

Ir, cVfta Ii1«- nThfh "HI 

^ Ml /ubi n^/nr/f fiwrJjc jftB hwibtcii 
Ifyuu lA^iAli.'l |PHJ BM4a B. ‘WTSt rPI^ 

pMiiB^ii^flhrlhwifm i>T>id«r«^r^ dnS<.n^fj 
XVC+ri1l3CAKUia ICBi:. lirAarrBfa 
kz-P^-^'T-JT Bi rpflinnrih' hn>^h ivhMVI?!^ 

■jBinJi rnjA i-* M rriK-jiP. 1 Np» 

n^nia^ r i > ■ I J PMfi .aP nifn»7 P4 iiiiAA 

wr.iohypT '-1 ■« iit^ ikB^riha 

BH.dljpBrBH K KI-BK-h ip-lB 113 hUFir* JVH-™' 
bU fm^Mrw rlv^i IklMlki JUAk-iBU* VMJ 
qiCiUj dfw p»fl4-f IMtiblt. 

NTWtU. pharmacae. companv 

.btri' fil ^LiUEil»rbfe«. 


I 

I 

I 

I 

I 

I 

i 

[ 



J -H PI if rvf 2SC 

IMPilDVE YQJR EYiS 

Fbr ]4«, liBBhpfl-tr- ibIb 
A !fc|iL-piKh' ixETcIv inJ IM^ 
■bf-E KclfcC-^ kkt[ M.->^FLbM iM 
t-ittlhlki CLt 

1114 4 ruir hri^/iplil i^bIiv 
B f nfTTltrL Ibil. v;9 luprvri 
He BPPrLrx ibe ibi 

fkirv 4 f H/rrib."* ikdlSta* 

ikr ^HE^U-^ll'-'t tWI Wf*- 
iJiML'iLhi.. &lfljJTlr3j l^b- 
'bl.lEd- rcfllEt!' TTlLhcl 
MPfll*. 


M'us.dc QuIId-cr 

■i .III] h|ll^' I.Er^lHT ..1 

tbtpi thtiaJiet', 

P'VpIb -3si-ar<u c.P ims^-PaBr 
■■■ire'F*! Tip 

:F^■,4ll tltta-jM'ri uf lae '>«Jtrr 
E: Il ^|BaL xbj nir- 

Fmpj ytrj'rt:^ f+a « thpjt film* 
wibr. yijOtL 


Pill. AmtDHT iBAPIER 


iHb HPFtarr Hu'Ivm^ 
isEiVi'qay m., rii-B vi-rh 



Ohf You. Shmniff 


b# hipfliL Hra'da u^ ^ 

l«L+a^ r^TTn-LhIfuB plh, Mm 

t^rriii PEiiarm Mvr 

Tu tail da It; h aa'( hi fuA 


ti4.HC:L JYhhHdroni'' 
Otj.. 4 I j P 'tlnit: ^KF. e. Jj 




jEP-D_yTOdLe x-t? WKaJVr 

How To XJEVEIjOP, 

VIT^UTY; l:^■J■:^MY,E^■I>lT^AJ^IlCi,: 

NtKVE STlUJ^Til.yf Ei^iiFtiE^pnctll 
PEl^FEtT PI i>TiriynL 

^Ff ‘TU liV*' p| ExpiEb^^u J'Ttfi 

r Ji: ■ iJ Lhb 13 ripil'il C-ih im.' p|jT^,e' 74 iJ ud 
•BEdk hf Ml |. ii,ifr«Lrh£ii' itfljn’ lfiB*i=fi-wFix. hrv 
^ *■*’»’'>, iWj r^Lxili-rK :.> jtwkE nn ipH 

' lHptW 

p hrdAnp^H'mhJp Uliwl Udma-HmUr 

?r"J h<T* - i:^*>^k>-KEE 

nci n iLIfT^ c& mpr pHiatr. 


PliPF. 

Jl.ll 


n. Wf tctus 

dv. If Twh Cli, 


I'eT tfnifk ly Tae FCprrr*J-J-J FrjwrfE-^.'er'' -^t^m let-IKp/ M 4|Jivia-'ijj 






































i.jjs THE ELECTRICAL EXPERIMENTER 




WIRELESS TBLEPHOfJY NOW 

FROM WASHINarON TO 
JI OHO LULU, 

from fa^ 1^21.) 

vi'iL-< sm[ '!» '~rHYpij|i i-t ^rfiHlcr lti;iii 
r:d( 'bitu'L'tn Ne»’ YcrJc oiri L;hiJdei, ^i:^v 
Vnrt inri T’lSri*^ Ti-xrii fTij-Ti fmin 

V?tIi CiVr-Jtfr ’iTC Mwdl P^Jfr 

"K^n V'rirV lx .1 Fj^IhUiii i> 
miki; t* Pwii, 1,H0: Ll fiiThll. !:<)■ 

rirfiunif lit Aiunfrfv a^i'l Lit 

C.-K .''□rlli t'cl*. !l,l3c n;:Lc+. 

Lin iI'I' 1t.rk nF iii1hi|ii:ytn ^riilniE 
aj>p3Ta;iu at HpudLuIu it waj irnp4j:;ijJ(! 
t't nmmiii'rj'i; bnt'k N: \V,i'< 1 i'ii^iiin^ It-.nt 
a loblcsram ^n.noufi(;fj tbL jac; dii^ iKt 
m!‘.*Hi(ir li ;<4 lirtn Ti'rtnvi'J anil ilfi^mctlf 
llCLrd, 

Till' wrn.icit n-f (Jif SLEp?‘^s?ii1 (-xp.'rl- 

nstiii tt** fciv'tn Mic tf 7 jjmrl -L). Elli- 

jftnrth, pf iTir Ani^ri^fl Ttl^fh-jfit 1 Ttlt- 
IT^ntl C'!>r1fl?SflV'. H-C saic. in tart: 

''.Vlrvlci-s irlftKinj- ff'M tha Atisfltic 
iSpbcaTtl to lla'^aii, a. dutnsac ;J 
tnilaf, U iU3 attJiytntlisi'M'd fad. D^- tba 
F|>cci^ vriTalai-i tcldihDc.c JfvcjanmLniJ 
'A'hi:^, !□T^ Laca ni3.dE liy th.E .(iijLratrE of 

(h; Ancricin 'r'clcphont S TfkttJ|il! Com. 
filly uiiJ of Llio WEiiErn ELf-fiiiic ConL- 
posiy r which CMKtrJi lutdc rB li:C ipjtr- 
al'ji Fiit nrnLi.rk:ii^$ It-njj iLlfi3flcc 

tt-ar, incLii^in^ tht vjL±;;iLiai lubci.!. apcicli 
tLii lrnijnii;:rtJ frinH ^'■'itlLii'.atOii ti a. 

Jiatidit Eit.AE' HAtiDluln. Jf onr- 
ili’ii^ ^nrqlicr ivas juifitJ, to ftiOw-thr wm- 
■It^riil upacLlj cl Lticta nau' ducovcrici 
1i/ tlia dlifiriiiiit uf tin EeU li'tlyin, lliit 
lAOt Eriarnpb.. conun^ l^uil a. few Iiqcj#. i-fbei 
Mr. Vatlr Ijn preiidcnt c 2 the: ceof.pariy. 
hid tLlbtd btf wirelcje VV+s|jiiipfoi, 

lo Mr. Carl 7 r [ 1 i chia( rngme^r, lec^ta'I ^1 
Matr IsLielJ, ii. imncliijive., 

'TFit iTansaLtianiia: wLrcLg^f. 
tommuiiiailiga ii .n.j!i|Ej<! pj ioWi Sr tiic 
i1''s'i.ir1>Ed candition In Fiiretpc 'W'lli pctiitii 
of tw(f frcfli : 1 iij co;itiir;- tO there, ij .oli- 
'r'cn:! when. Ie Is reiBfnihxfcil :-ni aLI 
jcienlij:] pjirec on I1i4 fict thaL it is iiiij± 
ire™ d!(F.i:‘iilr lo tfnj HlroleSt ttiapnnaa 
gcnwihiinLCPlipa^ 3etM! land Ilian acraii 
wji!ir; _ TIjIv vil:r 1 .jn icPiTihons nEftaj^E 
Jrijiri IVijIiiiietiai lo HaTraTf TiiH (o pis? 
civri LIit -.I'iivlu oE tho Uiiilad. ShalEf—a 
ifiiltncc cJ n-.iLia—licfcrf j( cr.- 

Lciinnr.'ni' ItIiit coiidiiknE which, 

tiijt whin EclI'Jinj!' Qf\-cr lartt- t-OiUs. of 
wjirr. Fur i3ie piirpotE cf tliit t«[ "be 
KBdirjf dntic fr^ai (hf njvj- wT/tUsi 
■-liilliiFi :i| Arlirirt'-'^, Jt];t cinildc oJ Wsi:|i^ 
fti^di:. Tli-c rccciriop- wej -dspc Ort 4 lari'.l 
wiirlr.'s Fin^nna spKalli' ■fivcwil Ew ;h# 
Pdrtwe tt th= cnjinccps of Itie ickpljouc 
eeimiKiiiK v'lirli, by Krmis.Einii tf IbS ravs.! 
Shtilortiai, was hca'tfd al I K hS^al ilatiiKi 
4i rc.li I HaiSmr. 11: wail. 

“The mcr-iiBc at Ilonokla rrtj recccvcd 
by Lli-.vil hli.riii'l'ii ll. 3 iTi fnjlii^e^ the 
.\irf-ri!cjfi Tekthon^ tc T'cJtEcinli Ctwnr 
i.Miijf, '.ilu;- htil hjffi stn: User.: ly Mr. '. 
J. Oirly. i(E fliift Cc la'cc tiinffic 

(if ll it_ Hihjirtv^tioi!), th* s'jctEsiLul nC'Mnt.i 
gf t/JlicIi wt ITC now at-lc in repcri. 

“Arii.ii.'n;ir inii'iLblir^' fta:iirc cf sh* ireti 

w-iit Uiai. in ± TEAClicjl wiy, ibt ihLlily ti 

cijiir.rtl Triidi^s; (ckphond STj-;emi v.it'l 
wire tcIcoliQTC a.Tjl-tms war jlacwu. Yoa 
i n'.-r iiti tlimtil inj. 1 ed (hat Hr. Vail in his 
(allr iijftd 1 riiri cirnuit friiiii Nm Vitije 
Ig Wa^lirnglcn, At '\V''ailMi;.[iti 3 ai. tx ike 
?FCCia 1 iteiri iflrcntcil and clrbrliiyif by 
(ht cn^lntfrg sf ijifs tor 1 lJ's^|.v^ sIie" wirS 
urrC CiaaaifeEcii tci giir 3rj-..rj.| u-l-rl'.'vi a'l- 
piriUiJ W-ii lo the tiay/i vigiily wirelt'is 

taiwcr. wliE« the it'f-Sf'iuir’ .vi-:-| -.TiMikssly 

ta fti dcstinalic-n.'* 

The exset iii^d in tliis ihii- 

rHi_raM;a 1 test of liK wirSliis- trifjholif i» 

bcint; kt^ l .«ttrc4 ewin^ tc ^Icjit :VaiL>slij 



Cain You Accept a Position 
Paymg ^125 to ^300 a Month? 


A ll Ij your services IJwteiHfind todAV, liaVeymtlftL'-tnilLiiriix 
Ilifit ccyilpg yol.i tci- Ih?I J n jmrjLlun Si 35 to SLSOO tLnionl:i? 

!t3f.YD IKa £l:n4 DdE tlld iriOfl hli^ th ? ji|- 

j.rc ■'n^iCiQU i'~HBdlli«c4upanLele'KBhilA‘4<u4 oJbov- ihc f ppocfcanllk-f limt -SWAli }•* U 
In Iho pl9^vi->l Jit: O'f ii- ^taai tHfimBiPiL ftr4 poM Co bi-ib vb lirrC.TVL 1>4 d 

K\ik\ I'* irnlPlrrirtq rifll In iJmi-^^3urir»M 

LiniTi WduvJ bjc» D> U AiJcafa Frin3 LIKC4U9H1 Tji UaIavIl IIhI I>‘II> ifi ii nil Alfinh ll. 


Be a Signal Engineer 

k( I'lciTi'.^'^lio er :i tlie tiit !Mrrii»elrtw. Thtpm 

I'MiL’il AT K^kA jiiVI I ICIBiIh-J sWfB 

hXB 1 htf-wvf .’mjbI ig4 E#lai mhUJLiL 

Sini r^Zii^^Ti, n~iHPFibv^|inrw4r^n'irrt 

1 « ii^vulmJ U ■ h.i^k4ia. »■■—*—■«--'•--*■—■- — 

.-J ...I-...J 

l>if Jull-Ti itiy (nli.f >e I rjoii r«i«| lii ixiid, 
•rw Pi*»n ■»! m 

M-ImH .E« b'HN'WOi Wi rr»ra'MI|M|H.L'l&bHn.ir.hViaHM. 


i.il j xj ■ H_i p h j p ^^4 im Fnaa 

$125 to $S€0 a Month 

Ttia'tE] bn nMIbliVbiTilJ S.t furclph.-ir-ii'ilh 

mjjMrj&Ap IvTni 

Ml I . * « 5| VHaL tilHi'f !«■■ 

■I “ !E r’^fjFjN A nniS n. wiPMi bi-HM- 


WeXeedMen 

r;hiC[irivrt(?|i.>r. (.Cfirwl Fjh 

[iTiMiBq^ la dhaJhav rn bbo^'Iwh 
q^i ■ .■** «i« pvi i^Li. 
nrmrm Yi-ri-M k* ■ppAHv^ 
BlIfAl tsl^i MM^llmr 

^ ---- tblL 


T>4i 

rs r R 


idl^raJ flrnniu>ni'i 

I 


Lhitaz-ji, 




_.hOBUtf. hiliBIlJ 

tiij Aid I 

Wkl.ig. iknbeUBi^xTvIPi^- 
^ T*™^ l^-B r» IrMxb l-p 

I ULkJI ?■• 

■M.rtKrfUixA pjh mLTlpiq cEiB 
Tara riBTi hrirfs lA4|>br 


€hc^rl» dif* 
r^l PFTH'ri 
f^iUcBrJMn- 
ckli llriMi- 
nM^OilTlI 
.I'pbA ±»/u L 
Ilia i-hrij TnB 
id 0 n iiJi'i 


x4i‘A 1'JE''I Tf lA A 

anlti. 


ri-ATB pyiBjr b 
luipitau aJ'i'Ai'JE'i 

UplirJKIqHTml tr'i - 
>L;t«J nv^exu UBrM 

■ ■ ■ U ^cfj, 


p^ab^H^A pMBn^r ■ ^^hMBr> UAb^V^ Qfr I 
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hriai»Hi 

iV-E4W'^n Atvbbp 

IwivnB^^^d X4 xh|x ■ 

4rArafwr«r — r'l'--fci+ **^1 

n-P EkBlHlI^ r#« xaJ }fif‘ 

_pili blr .r4\r h-rAl rtl 

3 £■■< I' m i K». i ii»i- 
HrUzbVkb A haul TiMTonml 
>in^rn-e«T 
I ;'«ilr TilmtiVki I’■• I I IbiIhai 

BJ. BwJj'J£^U BC.J IjbJ, 
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JJEIA.Ii 


finfuied ZStmJIl’nN 
J ni,iiI 4. hu irtM I 
ir.C 4.M. 1 ^ m.\ c u. 


thlN od ihri i^Oi'U 
I IrH J BAbI I la 
■rmw IB. ■!■.€ XM. -a-i p U 4 J ncML 

|■•^•^•PV fcKh ■Lidilf.bi PlBI-L .iM'rf ■ IL 

llBB^inlBflM dJ p<Al cTff^raoriil'Si 

CTcAkd h/ Pha-h'ir. 

(T "*■ cn 

1 ".ri'iWUh^' ind V*'rrlMk p i hn 

■: J^dlAnk'^ 
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J 1 .BCMJIM UNCOLVfla?. ' 


YOUR Chance 
Will Come 

Bom in a I(j^ fabiiif Alioitgm 
Lincoln L.^<i little cliancc to 

ncqtiiro aai edttcation. Bui 

lLC^'jti.d'L'Lc[jmuc:d Lu yuccctid. 

cLiiuca come/’ So he 
bLudk-n] uud £e:f4dv'. Aud 
hiA nlinnrje niD rniiiR. 

Your dianjcc will conic, 
dflv you’ll lio coDJidcred for 
promotipn Or for a good ioJ> in 
£:Otuc lino of work. Jf 

joQ one leady, you'll go up. 

And Ton CAN fci leody.. ]\o 
TU-TfHe'r if yoor fch-ooling wsi 
limJlt'id—if you. do LavC 10 'wOrk. 
lou^ liourflr if TOM wonc 

Ktlor jol^ [ho ln(c:ii.?iionjil 
Coiro^poiidi^niru SohoDla can 
train you for je ar bomo duriag 
j'our EparO lime-, 

TiTnifi Ilian FTvi^ -TVjrurjfjnJ T.-n.SL 
titudouia flvftiy yrar lake the 

lr4Fi]]|.rf; lo rnpen I [ir<>nihli('Kii^ or 

Ml uy inr rrjiaff (Lite to [.(lielp^ 
Vh.ii Elm I.C.S. havi^ dnnp -for 
llic:c incki Ekry r, 1 :i do fOr YOU, 

Mark tho Coupon NOW 

Jiul luarL iLr pOkiLtuitor ouk^upn- 
liou you prerir and jiuJl tnr 
LionuoD [udiiv. Ji'indlugoElL nnLv 
DOtIUDIJ. 


liLii^l4b'0na] OuttL'spuinikclni Sclivcb 

I 5+0^ lUCn-Y, Vnnmn, f j. 

l'Jni+-i^ili.un Mil If AH. icy I -lib riviill^ 

I kElld:b>l-ihAB-i:iL9liA --nkauvia UlJald ■■kkll kal^ 


I 


L'^cniic-HMDCijr 

J. MI'lf IJfP-IBE 

’L.imTrl.Xmm 

Hinrf 

i7-i-u‘k:Ck IPiridiitF 

'l'■*■phi>■Ba h Hr r^ar 

Ti'iugjrii ChI iEir 
% I rJ. 3i u n h nt 


^Tari 


ri*T 

■OAXkErj'r.R. 

Pi ckrir AiMWb^f 
S'h ? nhHid-fc Tvm vm* r 

tivi^ar.nytri, ^ 

S|al. CIhfI. 
.blj-A^-HrimiiK 
ADl.'U.7!j:iMr. 


MCCIIiV^IC:aL 

MrPLaaid'-B I>-bII^M 

Uc]i-h..rida 

CjII BFHiftl-l-r 

^watrrzrrr 

Pul 4pr ^ ir^rm<»cr 
9llL^«Mi' U khltUil 
n^ai»aadlla^H^B 

t»^iriE-ea 

Uliut^ aa^jLLlJuji- 
COiXenKTi L'TiC. 
l-ncif 3^Hr1kn.i1ftj 
ILLL’b-^Al DA 
5fk' ndPwTi N ■■ I ir 

-iy. hLSeKIMC 




Vem'_ 

.Yn. 

tiij-- _ 


Siif- 




\ 


tie. Iltiwei-er, it ii -aadencsod (h-Jt an 
Hiidirii tjp* j.ntplj]yiPr diCCttCr t.-W ilS-td 
fit tin reciirin.,g Crtd, wl!rlcJl_ sip^caiMe 

ill- of tile Tctdvied iignjl 

ha t hish At Ifti sendlfie Karlan 1 

r^lin :ir '>'JM.UU[U ITIgirr -i-DUCi UjCl'lj^-d 

bj- Ur. ^tPKE'^r w.d biU-^'A ai ills 

fnii. 3 : ri di, on ImTCitiral ^rE. Thi-!! 

af Whith. -SW n'e:* uSed Sf! 3. 
iifU iJcft'ilirel i I 3 . prdVHO. J'luz al Tlli^ 
JiJf^irriiwiiJ'.T.. Lfld ;xtTiil[1 a 

larSf so-Tunt of wiHri^j Ui I'c cditijalkJ 
Miily ti^ Jt iinspk nicrepliapt iti* typ* 
-or- the Elaiii'arl LeIe|iIiih:c (I-dI! aet. 
A -dilEi^tt tns;er caniral eitti^L ^33'blsi:' 
(ItIs ;o be 3r'rorT|.1i'.1:''.| in 3 ‘■liiijilt ai'.il 
pc-olive ttiprsicr. 

Tlii f-aUOAi^iiS Jcln[[ rif |1iE 
uiEi far tran^iDittisii Tllk fte-m 

ArtirtflEM 10 liocnol'jlii rre ili-n.iidli 

t!w acartesia' (f t>r. Loe clc I'^fejE. Ttie 
trantfn'LHMS jiL.-nt rompciieH •'C* nnt-kfiA- 
Liv- fitjLm Lu'x!- ^ckJi iuJb flicfli.urir.p 
7 iiaclicr in- £lam.«:rL and. llir'wi we(t ei- 
dLed on 3S4 v-cl(a diici eiif-“tflt. Tin 
□Llbl Trtfe sriir,:EEil .'n ai.^ jUiy-1 tiafik 
.VI ta J poOel. L'r.ch panel cdl>Ut(ncd -aU 
jdiD'vlUJ, tfu? Enakir.^ a (ul>1 if Wif; kw. 
-if entiEji ifciotlKd. lad hhe tiCE (X-l-pri to 
iba jtni<rin 4 ( wa-: T'! tw. n’ l.'ii iiii]-rfrt 

Fudi .. fia other ateiduattl 

amjet.! Of rjrfJfr liBiueacr c^rji-in. Tlie 
ri-fyjrr Mnira^ ifid? lat 'iidi ,h'jl 6 Vr-ejt 
taimeeieJ r-p th* le^taiify wltiOiii-ii > 1 ^ 
trs-all irjii h the pr.manCs OE -^llie^ 

Teefi iKOhif-iJ up in scritt ^Elll ri ^iiirelile 
hotel y Ji'ii''l n. naicrnpliabiic IrdBlinii'er. 
Thus uehen tranaferriDp laad-IDne (all( 

•"'Lnii Vrw YnrL- :n Aiuatto™’ ts the viite- 
kai eciiding ^incuiji the ’^e'l Irt'. 

i^Hijnf r«*iWr at il-te oilier tnd -^aa tfii jei 
!fr sat Of: th* micTophoile the lacbiT 

I'lr^itei! the raiyioir akuiEtt in tik vneuiisn 
tij» eireiiit, -wKich. v'SriSI'IOBf In CU-t-ssi^ 
wrcr II aiiife^-leil HnaLI.)' in. liit sn^ensia :t 
3 i|i, The mieropSiDOE hsd wly !(J ^re f.i 
3 eiinll -turreu;, or atoul 'A anipcre^ la ^ 
CKSP. Thiss tlia -.'nnirm tlaha ^rineijile. 
Iii^lilr iLeteloceJ and perfteted ty Slfk ir;. 
4le]0Lii;a.]lo TrOrhetJ- al I'fOi^ f, A. ntirvliif, 
Hr. -le Ki-ceil, La^^muir. .tLe-srs. Ist* 
ten a-nd It-.rr aild OLiKFP, hnp- 
isiiilvr'it llie AU-rleij Idrphsne frchlcns. 
-^'tich [ndeas bad Kd fair t^ tiEe rhe 
^riniBilii- ;iin; cif tlit eli sn^ new worL-ds 
for jncin}- j-^a-Pt tb Min;, 

U. JB f-ACKlNiJ IK WAR ’iVlREr 
T.ESS, SAV3 DH POfJaaT. 

The Afiieeicar.troi/ is tC *«.<(:; eniilpi^ 
^'ilh vi'lreless s1a1'Hiii,i mu' f.iealU4f tM il 
wiuid be tesy. tn cat- of inviJan. for a-i 
ebiOiT k -i iiL (I'.c OTilEnaiy trirtfaf-li iiHrct 
Efld cc-ni-aletily Lsodate the EaSiT f^-ana tlie 
Wi^t, Lt= IX- Fire-tf. ilir i.TliTli^ifl in¥eritor, 
iild at a recent nWelhif! 0-E tl'-< Ainericiit 
TJi-fen'e' 5i'r!«.y !ii S'cyp Yort Cilj. 

*The tini'.ei E!al.t^" h^ ?^Jed,_-jrstatty 
neefit a-'lidiie of li.ii'l-fOWar radi? itaiioai 
C 3 c:cnL:i-jc octoia hitc eontLnen-L Olle oM 
tt-lp^apli cahle Is a.11 that tip^ U3 tP 
jolutcly indc-ptiiaB^ycv but "-be UnLlcd 
wontd iguV-l-fy 1e U il-Uril , 

■'[r. ScroplaaihC'. SldSa ttlecjjpf.y if st- 
Eolutety sable, L:il tbc Unite;! 

Slatti tat slfli.Kt np acropla-nei 15 tU'jip. 
BlI pke ii;i.i'_r Th iijh tiF i1;il.e ].h radio tclcs- 

TTIihT." 

POPTAELE army ’APIRELE.SS 
REKDS a HIL-UB. 

Array mfl st Fn-rt Leavepi*o.rt^ TKi.ril 
recently t. ri'pir-l in ICtriiip jrat s wirckid 
ratJpaijL U fflilcN ntinj? I'at UnltCil S'atev 
Anciy'j ri;«-ET.i fi^ld ayparilcs, oriCtait! by 
tiK ['ililli anJ SSictK emnOrtt of Cora;Kii'y 
A, yriied StilfS "3rp-al rorp.-. Tlw -oJoer 
TeU iiilLo rr*fhinES selrom -^'erni cagaVIs 
pf sendi-n^ t^dk-Kmire .hope Lliaa S miles. 



JE&RN 
i»^SUTO 
SUSINISS 

a 

Splendid Salary 

(Iver teoo gaadgilci ef ixvj if'ivyl u:e 

je.ai-iuv l-i* lelj-rk? *lL OirolMu--*. -ciL:r», 
Slit iJ 1^141 BK: ir.«fuLril«^ HL’^. 

Zt[i Then bre Ercfl^ET cppi-. IumLIeJ- 
EP.'<ir b4 k» ID auf4 

TnpcE^ ii'ZLAtd fSitn. 

K Mriil 1£ Cv|ip>r Qifs Fv T^n » 

^' uTk M 

LTapriJUff in 

fiua kcLus^ lirc^ jjb iLc EJuaL lULAhrti 
jiE. A-Jt.i^zLc Liau.Lui(i. :u>.;idlL£ In- 

■ LrjcEiDii M iLlibl ^Ck'l^f ^nci 1i|hcln^ 
i-jDLct<id>,. IPP-tliE ^'^*9 BT^Hd-x, c-?-7^vritgri, 
gi4 ■ ‘H4- •^i!P3.irin^a ceBr.iafLling Lod daiYjnR 
>i|iiB.rrrr rarq. I^^t ihp hPT«l1t nf -iti r 
i~ ^raiL 'V ri^rl^ccr :ir.ij hinjldr iiiii*i-ckb- 

iDf UrC lLc ulL|Elii l^iwl MChL 

gl nzr Vark'H.'bc Leal ujiKicda Lni moaE 
eompcnCi^.E a:9 JlrtJC-l4riiu TaJrMI Eiti4 

Cwnt 3»d KW ME fw*' fli" Et^ r#" lr<# 

akvnUiNS AUTOMOBlLEfStllCEJL 

fj4j BulJJ Jlir. Ccevniiij, QLifoi. 



^N+Ttraw Away 
S^ur* WoriiTFre* 

Vou oAiL ^et 2.0011 tnile.i./MCRE 
cirvlr# from them 

Fol' l-ivce tliPccs'e-d.ia Eiirayrai: ^[(^L ii^E.'' 
iijve jjftni eelti^J? hwpti Li'IlW t.s li.»KI 

sliij cub it bhESr iirti L^- "talE'iallaK’' Qiasi 
«Lj>lb BDo?! Ti'n^i*. JqbL ii hx^f-icb 

Til* Mib«D Ibl AN 1 Pifc j+Iri Ibib. 

Sb El^ I*bE B IKEiUl 'H.Hd Aaqckic 

U4lEv1«:i bL-R iElJmrd ^kclE ixixii^ ul jh 

Pk-.l( S^Jifg 'A i r<IP Ik iIm 13 Hill. 

Goirjnlihi willful Fi.it.LdrB j! 

WpdigPe Tr-rtim ftYn tin iriirT—1' 0 ^* 1 '*. 

.pi3d'3r.:'S_ jlBcnle Lbd. rdvELr El^ldLCca Da 
Pklltv D.-neqDeF H*F HTUD *F* lO *■■ nw rm 

Anja til or Carefile Tiioli it wy—iier 

mrj y-MW |L:p|. Tria ilui ElAr^HiJiaE :iu 
-B^l-E !□ b«tT^f'•^a -rriij tH- IliVI 

!■ -"e de. 

nr bpRier Fnpe_|^piT it* eisi^pi ikj. 
All-fir T^a ivh riB n* TpirihZF -TrAadn 

ATh rmml f ^|^1li-4 iiApi ^JCAJia Iji S] 

CJiMn wlrLhit eilri V»% 

ll'fOEikI. msepcM Ed ix.al<iji!i La ltd- Ltfpt^ 
IE 17 ai An! iUiUedI 41l4«i Im ibt PeAery- 
MiU eoU[«i.i lefiT *r4 pkH. f€^ PrA 

lifrcmhbqpf uur.f-'W^ trrii eT irplRl jrPb- 

itippi nnwdi iir tiU:ei.'.lui it -pm, 

1*'^“ “ “"“MirL TFil* Teeiosp”—-™^ 

I tOLyKAOO TIRE ptkiXATHER CO. 

\ lit f-™J Htr„ U(■pp■^■^ o-kY 

I iKi^e Kf, i3E m, i:pkDiic, n;. 

j bis -.T-yhiipdrt'Y i-'taf. Veipi TAn. 

I 5isi1Lpwr,E 

I risipe Hill ur. vlQppi p.a.- ibUuliok. jnllb- 

I moUp upS eeepjt *i pLpEud fapfUlM 


tEf eilkj, 

lEja 


.AdUSM .. 


I UrTlig ^^^JP prp. 


I 


y™ tp.e.'ri E^y -pptflDiW -ni* fifpwjFf.-jl Jk^yr™j*UF" irat.|. PP-Phn, Pd adrbrnifDP/. 
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llA'RnjJ TWriJMCHHAUSEM'S HFW 
SCIPKTIPIC AyVEJMTLKES. 
{■CiurfiitH^J j-ViHH fUf -iU.' 


■'■J cin Lcvefritr. » 

jtli^rn^iT. rn A^l[ ll. l&|i!L jn 4 
1 ^ c"!** h^-Hc L''ul..h4Q^K^u<b 
Irrlllp^ Li- ILiJ HIE^pLicd liri 

□ rhiL -Al ■. ■M|.'iX>M:<I t.c.K' lUrrilL M>:i 
IujILil liMiVta I*!-! C-rtniud, th» 
LiiLcr ihdd ilMyvqhi b* tc lidt 
rlix.'fl lili I'H tollT r}«mi IPliT 

die Li'Mfr.Ei prJd:(l np npw n 
bkl fal a' u prfdiciiil ^ ■ Blnr 

■>r mfrii vbi.. Uiii: vnr.- 

i1rtr«'. Dr bTl, a.sJFV(:. \it +4;l.-illv 
IriLklilrJ --Irt'ic llffi- ntu 
i-Iiwb'.J le In £14 

jad It lha; qdr(in;n^« 

‘Hb-bH !c«k IE i-int Th|" 

CpLJd d*! Lht Il^iD tiiarz'ip'T^ did 

d'b -d^l ^ rh# METit SiEdPi aqd 

1-^ rlvi np'q' ptiiiPE e-rl"tr InjE 

r’sr t' Iran i« ^lv^ li;dk>iidl 

IpEPiii'idr, t.db ‘-fJ*' hK'- jit 

t Aincr Jl^dEi^i Ljirtrik' bus u>e4 

id hirddiiid prcfkpfp iiftn pc-nta d 
OtEtr^tJ irpEf MisirdlEc d1 iPe klanri 
Vrtni'Jh dlitevfb ii ir;4, 

+ W,H-* f^E-f ’4‘-J7 pp.-iTl iPf. rapqh— 
EH ffitmif-i* (I'Erirctih 


snv C'lJlSimeil Ib;^' m- 

sou'i;, T^miaLta ric <ii fL^'crri-H', ;br 
h'rtiiili asliKiuTur, wId bx cold rE’aMja" 
inE' and riatbanE'^Lcd pn. Ahe- idlCi 
pTpJxted lln cxElEcpic oi a pew pldr.e:, 
^cpL'jut, no- (.ni iud mer ede-i'I? 

■"The .\[aTlii.iL I wii *1; ’it'iioi urjn 

^EtundinE r.tajicdl 1£> rte. wca bE^l'^t^ cieiit 
anJ rriu fee: till, a vcTita'Je siaiii. He 
b.id LD ii^mcpsc Ktid vrith. a eEcai^ji Sort- 
I.EkJ aL [eE.ll aertai ini:1iE> IiIe'e IrLj !ijj1it 
biLL WETt abliai! ‘iTdi nitlMt mi diim- 

rl^ dl'rj pilihi feI fit e-r liijirrl-rEj mtiirft-iTr, 
they l:ad a [iian‘('l^i'l:i' i^Ltlj';- 
Hs 'aee'.L d.^ k.nrii k^Ei'e Id 
l'ii:n, iin;K'dI|b';F '.-O- 
TliEi'r lidfC Tick! CSt 

|3clJ»iird i^i^d 1o £10 

'dpiLr lli]iHiu]i jE>iii 

"Itid iotiS slil™ PE n 5 

FPHirmiX). 1 nll Siat'iiion-liseEl well 
■mtU iiiC rfCT E)ll fact; die 

i-iif ap>;!.i-. II i 0 Hi ■* w h a t 

brti^-|i. 'Lhf lartt ears iiood 
fHil, Sdiilelrt mcT Iwtiei labe 
c^'riYiaut o^'ster :1itLIt, 'TLtli 
lilt Eltsiili qor.itii ta-jrardi me. 

I-fou'Lvtr. ivlii: cdujihL pir eje 
a] ociLO, nil the. flranp 
aJ Martiar.E P'Ore.. Tl'rle' 

Vioked at if tl'.E^7 'xtfi Pi4dt 
of a Jldxjfblc ■n'r^l miJ finin 
■htir bitk dl^Cfld I 

-bPejihe lo W !< Irii jk ]i r al 
TEin:. Vr't rttti *MII IQ 
(lie r 

"J.'l'.-P clitiT CT ritkel ib.e 
(ElTCli Elf IhiK ^l^.rliiii waiE Lim¬ 
ply P'.lt of all PP 

llir ir^L i>E Llic jcoy. It 'pe;?'! 
enoTBiDjr, aPEi blim look: 

^iranjclf lop liCfl'rj-, tlili SFPii 
appcdreij ihbf; and tpriaciarcH. 
n did tiid Hrfifcji. Htj .Taod; 
lia J ^Itll l-^'O thumbs :iii3 fiMH 
tiPstti, llio cstrt tliLrr.h PfipS 
bein'tein nhe IliLpib t.reI I'li'e^ 

Hijkt. a* coiEiMrril W Jii!- 
nao liand, Tl'■ 'mii1 licflllf 
vvni Ttrj' tmjilll i'll Jj.a. ;1 
IijuLfeI inil-I- likr jl, ■U'fllPftTi'a 
hopd on bsanh, 

••'rhir frf-( elipcit cii- 

lfi jbifo ind at liSil lii 
fco" i() jiprt-iescr. The Ijtlu 
! 0 ' tee, 'i^jc riacn like im elr- 
lilii.n.t''i foe't, AlliMBtb p.iijclQ 
j-ai rather pHnslI ainl yri-vrul, 
ii cncpnaftd (0 tho ■ag' £it 
EloL T Ilf E-EifciilF- O’*" ill' ilar- 
siap.'3 dr«i sIL^tered itraiicE- 

Ir. lilt .Minli^.t. and J ft[t 
part (lipf ■; ripst Le P-f 

a ilriEtik aittil, prfi’lcwrl tP' 

113 , it fitted TifbrfC ipetfiy and 


■did nsi afjicpe (ft Jiavp nnjidi styk- 'fhs 

pnpp;" j-art t*t I Sh liedy M'di clDjI^te'J ill P 
(p.-t □( MoEost JiEce Dur Ikitj -miT on 

Ear 111. H:e IrDaii'FJi I'.-^hciJ l-Lu kiiicieert, 
bn! EieB-, ijciwn !o thj Ankki. 

^vkHifr Wr wrTr -sfi'I [fi!'II tj iaitiptLred 
dt (t-dlc tlre.PE’e maTTetaus bcir.ijih. ivq 3i]i.t- 
■dfply tMnliir.E cTT-scious of our brkm'i bchij 
filled irirh a woii'JerE jl serr of ipyi.-;^ ivlijcii 
soEDied ta orSfiznale tnaidt of <i^t itcdidl. 
In*:aiil[};, the .Marcip.'ns ■jf’w had stnod 
ntoasd in o jinplias^irEl mlDrer. [enuerf a 
lar.e, the .:cr1er .of uliifli wis fpmed l!/ 
cnrj^Jvci^ At Sfle end wc row per- 
l:ei^eJ a cis^oses] houdldtriliR' :!ia;ctii!* 
iritb n cliurch.ii'te ippclraPiB wlikli 
j<tii;eJ tEj turn STOtn.:! t:owt;i prt its asil. 


Whtp. its poF.dcrous ^wrlais, mtaEU^PX’ at 
kaCL'SQd ieei in lieifH, l:iJ s'aiui|f j.roJr,iI 
so llnal liity -pcinted ic gu- diresi-crriL tki 
sirurl.iie EeaibEi le^xliiii^ fumieitiacelf 
the_paEte.ls ;l:d back pad ont Ktptitd n 
ej»l!r^uUit:il lir ik ii^ blarf.a:i^ 1klli:T 
thpii Mij bMilwri. H-e >sai irtsied bits 
ilirm. cht oily iJlfTdftrxe Nililft ifiat hti 
irMlillit ee> iiclFow i.i cnli.ir- 

Othtr.Tiit there oeemej t? bc no Jjlatr' 
cree in his altire. 

’■.^1 a. E^ciHIPC in'o Miflian: jieJt'td. for¬ 

ward to i|t iHd -taUir,.^ cf: nur hesjica:' 

r^cUiet'l then 'Aitk the co': ■■arl-IL'ii.- ejjiI;. 

by ‘Ui5‘ dir.t rht dL?rirt£jij|Hd Ipo^ii-i^; 

MEiTLi&d h>.1 i'EiiBir iiji I'lij)? LTi a-nd 

iMJI. bp: five fotr 4iv*y, He rKXJC p-lMibi 



The 






Einriirrjitions of eleE:!l:TtE:'i:j' incneftgjnj; 


Cby. T1 ic-id 30 n'h[» b:ic nji dxzcI oi 

aciCftCC bfli-ivcrcro^ iaB'OippiDrtL.TiLiy Pt^i 

FW5^Ui'*lr^'^hJr-'"-lnTiE#-Wi‘ri"Ti|'fl if-Pielh^ UHlKunlBrEhCi 

nqv phqiT i\^l n'^^fc-Df \l-t L»jiJii ms uicJ Bi c iiu^ iJtEJ:dn1 ^^.■ 
rJMUridarrc. -i-zen^T-Pta^ off? ifn .9 w.et-jhs OfllY > p tafci.a Tui li^rulnK* 

in3 COOCjUi ^*w dir^^L cy.t/ lighieJ t/ikClxidij-, %u\\ 

i^jfmio tl-fr fOv'iLu]^ nivra ar.d ttiub ^itf,, iiv^n 4h± DEcani 

kEAD^d^lTFi Llr^ " " " - . - - 

ruiTJ^ LrdDap«~. 

■daily OKeeA'!i#t > 

Hawkins Electrical Guides 

WIJI Show You How 

Ek;;[ricii[ krtfjyi^letlge itieatta to yon Rn:i rhip?? bwksu'ill s^how 

ycu Jicwia e*;l[, HrnyklPS f::«(rlcnl CJtkie* ^icei tlae itandird \^orto.(m. i-rKir^ciEi-. Thci- 
cas t: CVitry tjnjflc pbKC: Ol the leHltit ■PuM (hL;y firt v.Ti;tep in a. war you ran nniV: hlju.iS. 
Tl.r I::b£ ii.ii.ILsi b j.‘rri.iMLil isi^jusar Jliu cud Bjamr: hr^Bfea-ril^ [n^ I tTr^^'Mit If-tirmq 

itf 6. Mltr.idc D£ fisd LLc ar.tmnpr jfc qrzOj CjcAJh . ■ ■■ ^' j 

A Most Complete Ubhary of Electricity 

at the Lowest Oo$t 

LehJl nL iIlc tiLLrj nj:J Eanii'ln.'c 
judi^Ie Llii: >iL..vkjrii TiteifieaLCaidr] (di 
11 .^ wirrllhiif p'uvi.iL Ilf tLBM lu l^lulrBll^. 

ADap Dra BTmf 1^^ Jb ttn'l icid me b- 

eM|ii r.K:iTL hi LhciljMiA.'vc kwl 

wkm K B'^ »v3 r;if > iii^ ‘ ^ i^nl.aiP Iht 

M Ni? iVilw ■ pul NBOJ-J P.*-^ ki Uwi:--IM III J* I 

r^rfc .’idlHidC BE hi I r-'-|llBP .LaT. rbfirK B^&llhrE 

rPMi LL tliPitHT. fiv nmAt rfTi^mrH. wa. Li'-rt- 
MU-i.| l-a dtfcc Tn~k CAEBfHrkiij- J.bb-dib.b- 
Bi BB rr wni I "Ie 

Tal'a^SviBlA 7| 1J HT PH r an llWV 

nr'un ■rhiVI-r'il >■ ii* il l>J’ t\\y-. BM ' \*7 

r-^ •■ ■ 

vvB Fi-f ir hir rri'Tlii h 11 me ntHS ivi iriw 
l.ilijf+ i.-J ViBh bbsitl VlllL liB vEPi.! iil>*alB1ri^ 

'■TE I 1 V wiir p~rTTTi'Piii.kYi. T-^k Iutp 

•r^ii 



Sfad ro tpor.c’/. 

^s[]:r pLjoLiuh ilX^lT ul* H 
r«kra.i9 !■.■ viMNvnMnni r^wn-fwi h ri^Tii 
■blrln vL !■ la M hvL IrvBAlB f«i£' 

JUQ\17 aTiK-BIUPV-. 


P7IVIp^ 4*^IL I-H- K^arB P'JKL B-HI.1. 

In Handy Separate Volumes 

'JMit^-rL3i.-Buiyta-aab4:i a=4 WMy IfrP'-M. TPkt LL jfs* L,i yvr ^odnziXUa. mj, ’m-H. 

Shipped to You FREE/ 

J-JttP'.inj the boakpi tirj-t- IScryv* (nr yraii-Hf Ih-jEi 

iMili'Ui'HfWL WTf' c’im; T^WLii^niOC ^ 

Ir T'4 b I riiri tu^i U-pBE jjb 

^ rrPPL* »: Milp’fi pw UEXJir., 

Easy Payments * ^ 

A.CoepttfiLs^iLtCilk'a'PoT^-— 

el p^fE rvicrv ljv.i«' ^ 
l^t "Ic 

/ 

Mail Coupon # 

r/ 


FREE 
COUPON 


A FEW 4 F THE SUBJECTS 




1 H 7 In 
Uii4. 


I i ^ . ■ u 


kru-M ifijn 


Ikf lbmH^%-f tn-Bd ^"IP 

Pklnti —a-whi I.ZH —Ttriji^ V ^Tml i ■ i m u i — 


Thmo-Audel AC*. 
Ta Fifth Jui>ii|. 
^EV' TDRK 

F*1^h^ ti’hnb ftb 1i^ 

11 .iu: Efa^Llni KlAi~rtvii 

CulJce 4JV.4D a] iiME:i^a IH-lilu 
E.1 9i:<p«iid'. lhE :lnfc Di|cl|t 

'jmb-krL; ijH [-uctecLo 

■WrbI jEin 5 I Lhi. 1 l |.4L1 


il’ir "BB 


^.7 ^ 

- ,-. if JHM 

■jcviio (* hn:w Illoj :icri mn 
iw.bB .pair ^3 

Li4i:blrB«ol uL4i£*. 


ftlDJIBIliPt 


OtEbpBlkj 


Today- 
■ AUDEL&COrlSJfSto 


ilnu^E ni*?r+** . 


nEFlEl+n^U 


ifAFtrlr-er-.., 


ILL. 


1^1111 iE-iirfV ilj Srf/twamtrr'"' atifu rn-di'rij] ^irtir/r^^ 

































Big Money 
in 

Electricity 

'iTufl^ciitknl indufnieioJiflr (von- 
dviJul a'^pbrtur.it'ii!: !oc boy; 
a likirii fsr oloccricliv^ The eati- 
rks [lai^ tmineJ men «rc 
pTi>;nDtlfln oeiDe; npidty. Jtr.dL 
Ixii oi all. Eb: pEoEcsiad b ntH 
m-cncToi^ded. 

'niG ojic-fiiiip of TKTi- lantit frorii 
lime LEI EiriK-, (audn u 'u'iEiiilcsa eeU 
e-EiLpty ord [ekphwirt. pT'OtiLbiJ 
ailEiilivi and-paj inji (isMuo ihSMi 

'ffijtl [iJ ap^daliUd Ttft K>tii 

it Aiij iVsmtiig ^*ilt 

briili'' auLE-tia Ea yDQ. 

'ITc-lTiieTn^EionR] OofriapCoidcnrs 
t/t icQi] help eu 

■ns^e you an expE-rE In. cIsE'ccka! 
’verk. Hundned? at Loyi Ka™ 
alrfadj' Mflfi jiicccs* EtjT^nuh 

I- C. h.eIpL 'Ya'i E-jn dn rhe 

ELmE, Hvaj (tiipc jj Biidt ao rtrar 
ihai ytu [cam Ir youT ipji« 
titr-e, reg#rJlH!-*f EtJlek-jemi lny! 
(If T^hai JC1I do. -Vo banbt in 

thJV. 
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THE ELECTRICAL EA?ER]MEr(T£R 


I'CVii.'iMtinf fr^ijT f'i&i oT] 'l 
bp.! nE Ehc liTiE''E.'5 of btlli Iibi-ds 'O 
his lEinplu, whidi loiilc la Tin 4k 
liV; kuEeDed E: rc.‘-pM:d likf^-bej EhE vve 
nrE.iE hare c^bruEed iNfi ifiOiloii. 
a ;aLaf ralhcr ZEnaicd smik ran Oyc? iKe 
tro'jk-fliih Eeii-ares ot Ifie aujM'C >l*'1'a:L 
tie IbcT Eujt.eJ bfOuad and wLlh .& maEUll 
cir.r aEEerdanlf ^iiedE^ aS EiO tc-lloi^' 
ct.icf. ^'hic:! ■^■r Jk. If-E Ekm cit^caEil [he 
(!-.ar^-]ikE tEmtlvre an£ rrt hloi 

;lEj'crEiLlJLlb. 

Alicr, Tiy boy. I fiUHS ;lie ‘fle- 
XcaplHiK yi'lrc i;au.^E Ik alitiiKf EaL 'yy ihb 
:]irt So I (rintt !l will I'ii'e EP elotf ffl-r 
Ui-'-iv.r. Wow don't EoTifE! 10 tiscri in 1o- 
mbTEdw nlKlit E>^ IhCrc't il let ib t4 Hid 
airouit ihLi v.'cndirEuI plinrE. {jiKd-id^h: 

A IfiTi.' rrjEhjTuc far a ftvi' atcoildli. 

(hefi tHHt-iiUi!, fSUit-tHik-itSii^iiSrt:!, 

I iiiap^iiE i-'D-jii'J aaiJ ihc eilie]- b^EwociE 
ilie ^loon and o^d fcoEhcT P^d: v/ru 'ail- 
diitjElKil 4iiee ir>4tca 

(rp &iJ’ isr.ifyMtt!.} 

W]RBLE$J USED IN STAEtTlKD 
AUTO. 

Jp'iQ Hi}'[ HjTiTna'i, jr, has itf:iii-ii- 
^LraEcc t^i Eiicjc ij mch a Eiiii^ Q} v-ti- 
r«SS ES.nlri:i| fron ln|ij oF ail 'tji'-'* ;<l Sr.i, 
b'j.t iE bAa itniairKd for ' IC UrittkYiEt 
pai'v |ci ^liO^V lit'I r.iiEi ni:rilnlE I'J.! Ir 
aLartcd JrSir. a d:»ELn(t by irrf-Stia'pJ Wiis:- 
Wjs ifkj'ayJ y 

Pf-wE piiiiit aE (!■■<■ lild^t^ia fUle 

Pi-ir. w^K-r^ i'n' itniiiiir Eif .i 7:1cKlr1 ^ Di^-r- 

bnd wnj (iart^-d evi^y ^vc -m-iauifl bjr i 
T(':rrlr>i »|htT. Ei-*r rbr nv(,‘ilrfii I I ■r.-u’- 
ilirarldE'. five miles nir.ay in [itdLiiiijioljE. 

A ((ii'qiFeii' lAiiilL'^i rnirri^'ii'aidr 
-EraJOri. Erarilf^irintrl:, relays other pan]'> 
libciiialii—(vas Ejis-ljTtd ir Ete i;l:nw wEn- 
d-owi'B if Ihc (Llr snltsronrnr. Thij wai 
dc^sirdri' >(Ie1i an'ii^d ii Hir ninl <if Tii' 
htAldlng, 3hii by ELcp|kn|;; (he nfltnulinti 
-Cdrvcal tip frOrt in'- fnlt?. tn 11.0T volt^ 
the spnsnihii mule lE potsibh- 1o said ekE- 
Afl'tfJI !l1il ralki. 

The OvTfilsnC (it bi twhi^L-ioa a: "Jic 
izr.i ^rpMI'.ila whs blktl a|E wiEJ: a. rECdTinB 
ap;«T3:js ar.il Ihij iwiliJiry oiti-yrELlic 
3nril±cs and reby-! :V Elirowini -iiL anJ 
Off (ItC sFOttrie cuTTtnE of ch^ ftfltWi anj 
m-'-rncEb. .’\!i aiiEoiTU.1k iiv:E<h hIs I^E.Ifui'' 
IjI^ yj ail i-;i j!1i.iw tilt cir 1o rut for 4^ 
bKOilda sfkT vrhkh Eh^- rniij;,;^Eo wao (ul 
uEf. Tbrr ^rjirr.iit-n sf jiarEini: Eht tat iviK 
rept.ttdjd Eit iillCa'^-ala oF F.-.T irin'jEfj, 

■■^ji i.ileiirh'.liiij: frjirTtr Of (EtS tiperinien[ 
wiir ^tbt (s«: Eh»^ Ehe entfre nf 

-(I'll [It.If I hr I'jiT was KCIiniblitlied 'n'lchoiit 
ilv aid of haTin hard?. 
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5.11 ii;to::ftarlc: riftjior iLirL-:r, 

.^liidl ewillrtlcj. 10 I iiio|*r ilrivir.f t 

^l( ^Ktp'r IinL^. T:>e mo- 

Mtn: t .14 dcIL i; scmncd 1 : 701:1 

eIi'^ ui.i4.ri N j..!:! if ih? Jif iE Ij. 

j.i:ov.'Hi t4 fall lipOn (i~t kU K'l:- 
|ilf ('■i ll f liii m’I. riidj> pLd.t^iR' 

iliO<ET B>J djemih m 45p«7^:l'^- Tbtii 

h:i-iilv iif ll^ar^—ijtA.rr ill rl^cIfij^L 

;hi:) t-(' ijonirc'lLed ]le4 b}' a wave cf 
lilt' ] and. 

[r. FL;. J2 ii i:iujtra;«._^ a r'-vitltK'r i-f 
iro<t ii:1e-*'l'iiu m]i|iI fnir'i"* -ir 

seitniinn nil 'wl-iih wcrt a|(.a 4:b3KD i.: 
(1^ ^.f^r-iiH’il ii"7ltii|{) III ci-iij iiiL:liMi: 
mill H tnf, rv'lay, usipd :er iLartina 

ant! it-jpplTiE' a liny niol-ar. riiii;iii>' :i 'nII, 
br.ni]' 0 . cinmor, blturin.^ 1 . hoijn 4nil 1ijh1- 
[r^ ireauiJeH.'hiit 1.4n>|iv. 

l3i IIk cdt> niml-rS Mr. Hinifiitf ri(- 

lifiDnJ a d iiiiiilili.' i-ii'iithIv^ Alilfh liiv 

fcns u:o dstnlitil :s jevTSixl -of his jk- 
4^ !lk^ c-l-'i iliim ai'H. Tlit; ]ilei:ljca1 
pbn li±j Tt^;il]v tiocc artapaied bj' Jf'-'ertI 
nartio; Jcy itafirj; nn ''■■Irtliir iTik^'' fk, 

11 r. I[nmn.-.€7'v 3:vift Ol 4.r aJirv 

pnitniiirii^ frtn-- ^.irli vitlr iit Th- lidpejo, 

tin iim -latiTii? * tiL!_hcr 

fCil-Ht Sntiib- a I-hiy iiiil Iimf'iiis h 
Icr.) C^rtfiur w. oparinfl in tTi-i r:3T. JO 
ihic a. H:.70.bir.ah7 ai Ihs viitKirl ■'Lviiibliiiifi, 
t]:± ttiTnod-a rEuld thrO'tm h: tl'-'4 

ta the cifllit 07 lb» one Uj the- fc-li. tliiiv 

itecrinH- the tarfrf* (t sh* lif’nt or tc- Jfie 
lift. fO lh.it It w;uld it:a^' iFir n:iij.4Li|i I 
TrhltlK wh;! 4011 sluntly btirst Uankcieil liv 
;hc oilier marin; telwlv tJir iV.t 1. The 
Klrriiam iiclCi were cOnntrtid- (0 n diC-- 
fcrenli'illy TTr-nnd xoliy erv-mertw] iti li 
scleii-.iids nnl * itiiihlc- tiLterj. -which 
luting ihf luJilcr i:nl cc-iilio'lt'-l ihr 
Wi^rK JT tiJ-WlioiH the [cTpStlOi Th# 
Ettirchlifhl upm the cuLinTS mjvvrlv -irii'tl 
ni?l iET«:t tlsc ilkniLm tpHl. *.i wr'jid 
be c:c(>OiOJ -.-ciIt a’ (fr irit uf Oie doui- 
idnin^ L-OKt-t ’^Ph.i.I wplU face difert-y 
toward (he veEiel i1's[cilL'|ihii! ih-' Ni'iicJ'}. 
■Jiic wntapl of a -lorpado C'H-W he iiia.-iii ■ 
ijjned Li a far Iwijcr iIIvIhih-i- -a till 5ijt.r 
ciis by mcoiia ef a s<i:il:l'itht xnJ selerium 
cel’f Lliii iviulii be hV by i lor- 

feiid t&blYiJlkiJ Iff winclesj; thenr 

atE.a bt ktS cllince oS inli rri-inifi' h nl 1 ; 

woiilrj Lt far cnnit lelir.bSf. a™! 

ebJnomicfiL Hr. Eljn-incf vyuc a^ 

aJio STDpbied lb|> mflhcd oi canlrol for 
1 dir^lblt- oerl:! toraido ehi' -I'lr iltii^.iiiCK 
(TKiefTein, ralcnsfns ibtia: bn.- -mChi'J 
of 1h-e hcan". from. 7 ect re'illsbr 

A sumbcr fl1 tnibriiC-Tlt caYlh.-vdi fci 
mlil-raiiiSf the ■sfleni iiti C7ll for ht!ii-.j :i1 .a 
diiHiatt I a.i'f lifm pmposod, hut iiomC 
have X't Liell wi»'\ei| 0111 oilnnniercnall/-. 
Sfl(ii.iim will anJc utACJ V TIC;T a r.srj- ip- 
pcrlLut pari in s-jin* uf ilic ri,i-ilii 4 ; ili*. 
eo^eriu and iniiYabiAdE. 

We are iinLcl.itTc] In WTIliHii- J. FFail.me.', 
tomiuhini clirtfiCf-l mRintEr, cl _ MfW 
Ti>rt -C-ili'. fer fjrHiisiion ta ulilire iiL 
ihij. UrSifh -Mil.ijn eojiyrisKud ilhaitr;- 
licBi ird denrlptlve naltcr lai*-" Fiinii 
hii hicaV. '^liadiari. l^esphtTciCTc-t 
J^iKirwCen?:, SeSnFca:. Lltri-VkiVi C.itiljl 

r;c.’' 


LFXTHQTON, KV., NATlDI/fliU 
OUAFn GST WTP-EL-ESSa 
EQUIPMENT. 

Birt of tit (Tpi^eiii Jw ike nfrelrtt 
l',a!^ 4 rl 0 -f che _ K’en.inifcy Malioral -^ 11:1411 
arrli.'td iti LcxInaCon Ttrcnil;. The flao.-'. 
w^l be crecltd tin (hr Paffeitc M.-ila.;iiil 
Eink tuildiivi: Ynjd cxpeeied I 0 have a 
laiipe of mi-lr-i._ 


WHEW r]l2 LIGHTS WENT OUT 
OW THE ‘■HELLa,- 

(ITaui'ihJia.'/ji.M piijelll'!]) 


■■■|ur h-i'. vi i.it' In I'nl- vliiji, l.lii' v^Frtilr 'iTioiii- 
ir.:; l-tmeb ef al svtH Jitarir JSi^haifd 

■liil Ilf llic ;acri Elf ^ Ehaiililxni I j Iaici-.' TIi iL 
inzidf-nt happened tliiisl^: 

Air nF l1iH tialT ueir di wii i.i tliii !.iiA.fA 
of the fhip inii.ilv Ct'RiF'fd. fa cleariair .ip 

^rriiir-ilk. lu r n'la'El ^iim-ij^ m'- i ri, .11 d l1.r 

tii:p eupieHd lo dvi a; 
niHi I. .'^t 1f |i Bi. a iiinLciiiei I uis -ii.i’K.r^ 
able in the bald and it ftnt this siica pot 
ji'il I --iiy itlrJi'lip.i I >1 ti-Ovcirri a lillit 
later Of us ‘ceiiiured vj> lo ±e ded;: 

ll-Eirll rll ll, LIQ rillicl^ if UT7 ViCriTl'l 

MXJlisj d-swn i3ie SJifl iwl rt Ki'-ir aj ntit- 

!w j' Jr-iiEr, hicadril fai ipc- 

Xiivdltas la iipi :t Loolt abo.if three ilialod 
of a I. niVv I 'ir In cn-i'Pi ’.Ijt I lOc Ih^LloJ 
cana-jiiied ill Ib1i''f'tritijt tOu’v and -tools 


LogeEhcr, .^d Hit tapiain ditiL hailac a 

pA^iiBj. ri^iE-iil. Wr ifiojiatil u'crllir tiLn 
af the ^Efuieet* dei-u-n □. ta (lit 

t>((;hc'Sl''i dpili. and ihnrlly aMei-warJ uric 
^iJud to att our fert jiiyne oh l-itra 
fjinia. M'-j m.iic Irabdicd-'IctirC'L pDtitJi' 
SpC-iltl:^ rcriliffdt! fflr II4. 

HEW VfTERTrESft TO HOHOLL'TiU. 

The -f^Temment -is-ire’era iladon □-; the 
ii:iv*l Lnirinj slnliui'a- I i=he hiliaP, IT.,-n-iE 
CiAtid LU -cpirLtim rcrentb'-, ufler a leverie 
In I ^'tikli 4;efliiit>r7HtiJ Elai rrtrtsiSai 
tCUtC be itit frcm (heyt lo UoitC-luTu The 
Silallon k fer ilia exdus.Lv-e ase of (be 
Lnited Slates. Covecumant e.n>J np eanwatr- 
th-l -n-ili be nreep^d. It will be 

ijLibctd eh icily ite Hic fln^iss of Cio-veiriA- 
ii;fii( ir.errJH.ey (p |be viaib-iti on- (he Far.- 
n-Tia. -CljidI a.-ni| San Fr.n'.e’jeo- lOr (h-j dl- 
jcc.ioii oi eIfc PaciliE: jIi^L iL.d fer eelay- 
to Llie IJi-wiiian Jslaajcj. 


J iivl .- - 

will : 


with eiierr —. 

III r !i 111 jL.npi r.3 

V/jrt‘leii( yea ran 
|i:p.i.Q.1y wiiMi.bc- 
lidcE -v'akiible in 
I'SII H-.llini jH' Eko 
(riehv, llagnnk-m 
jIkI Tkir; ll y -rrf LlltilS 
—audilV FE4EE ai 

cHiilaiiiv-iI. 


...J pMJ tefce 4 lu.Ean H^rrf!c.ri Cairiye pbi 
sojuret FrtEhi—ea^n .poitaec iihcre-a brfyiafJ ? 

ri-khll k-l ^ b* L Lali j-rj ri ■ H'^L^ J-hk i ih 

^I.bH fa h ■■« “ ■Ir-^wy '' Mh"i U Lt ■ 

] c.'P ■! i • ■ M» rrp^fLn v‘ ainrdia i IT'p 
■ ■i TP 1^1 Tivnp -Jb-mIihI 4a mh**Iuh 
jau^diKiil biJ sSiiu. ^aJ Lkrai Ira ahaiiJi avr #UT-M 

*wl»lan C, aaa«. 4iL+| ^Ijp •"i.i..4ua “^Tia 

pw, ivA'.ij l a L^p ■* J 

^aaL Sahavu a m mLiUbEj via^ Laa*! v hL^**1"V 

^-TB nen 'Afcfiubd PA^nr «*ie. Ikr dLl&m bf mi 

^ualjd If pail ^klir, ^|vW4>‘<i l*f LhHP4 !■ 1 

hii 3-1ilbnihil:« ■! 'H-'-J 

aahll rS il li laL Ta I^hI a^Mii Hi* 4-aa tarj'i^ iri+ P^ 
LlWCb , Kn K4 b ik'.'GCKJ E'i ■ h At^if-CI ^1*41 Wf h.l4i^l 
PHia. aba Jpp|i^Eff4 |b ■] | j Hilr-ihM <»tW »»*ilind^ 

I^L|>1 hri rjjiaiiii^LI *iqi<imil %\it m 

b-hl. 7’ij-r‘j. aj.’kj.i—pB.-- I I s ■Ui'hr.'i^al 4la- JHVTrl-n 

Ir.aFirlDriTlpru k. jiu l■■Eh<■^^halJuJu'■ |UCT^b■ 

a-q« ru fTTF I fT liynLila bJI upr 4 hr«i K|B.JJarlE 

r^'^pPir-P .JLiJL rr^F I^^wp S".»4 
XV-p h^V b- a dinSalLaE Var Vvl 4+ IT 

n-ppi 

¥HE CKPCni MEMTt* itJD. «4i_ rnr. 
FufeEhbpr 

"Ttf I in^r^-iF K7m^r\n^<^r "Mf liriai." 


CO., 233 Fulton St.+ New York 


EXPERIMENTER PUB, 

HendlETneu; 

Ct yeui' tbs^iijutc En^ran-fr li^i yreir "JO l..erro]i WircleEi Cenrse iii iart ay 
Iff j-ou, ;,-n-j ij-ajK rend nio sauae {■(<:■{■, Vou ert to Knd n.-.r tiiii OjilCFi 

fiil3 j-tJir't lutiicrfft-ici* 10 itr 


■lestrilHf j Iff >-■ 
4t tnoa nil e!i 


krifrs paid, ar.il ciiirr iii 
JHinTkJer, If 

Ttltelrical Fxpeiiiii.miry Hbiiii 


I .H 111 - Ftir a 


., . ... "'f 

Fr>^rj7irfl-| JlA-jieninTkJer, Id min-bti-r. Jor which I eneloM- 'SlJO. the prior -of iii 


(If a 'Zjyear iuliLcriptinn Ee fltFltoJ, ei'e'Jdle ffl.^4.} 


J..'y iia-mr if,,, 
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'^Laru.da arid Toreun Oruniiiei, j] S-iV 


?S iVH. 
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THE ELECTRICAL EXFERIMEMTER 




l^PE bj MwlTpaiiJ ''JmJ- Cj^r-^*sEt| aJfm im'iratf tt 4^\KrilM4r^ 
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THE ELECTRICAL EXPERIMENTER 


NoTtnilierj JJIS 


STOP! 

p'Pi^nc rji^ nf 41*4 

offered In IlL^'iL'U^ 

A n'dIit'p 0 ^ ch« ^j~i 

/Teipwiirriy, Ls t\t\ dir'-E irS-H liB-cn^ 

ihrEb fc-ld kuts% fei ilA d-Mrvinill- 
nxij* jdjbs 4ii 


e!iit<F 


75c. 


' viuS'' “tS'J ‘ 
£. t’’''' '■ ■ 


V'>Nn4 IWdpE DUID'lMj. 24(1 

4rrME3r jjn iU'JJ!ri- 
lld.ii. J4] 4-.c.Mr3nj r.hl AiihrSri. 

A n.4JU 4ir p'M'l>t:'a; m^mut^n; tl 4 
tr.Urt dnlj^iil Profit f-r me jnr; 
(tK- /I 6 ticj( Ir:* *-k fiirrrrc 

* 11 . H X nri:c >.■ 3™ n the 
venU b>Jni- lliri JSU, 

■ hf Icch hi xrub^ MiJnfl Wi-!b hii-Fj 
nwpEi. -bni ^iJ kr preud 1 o ii m 

UUbri. ’.vt !rt(4- 1 f<H hunSreiJ 

opFibi llcirf^rc at ioitt lu-l nrr]i|r idriliv, 

5h "rtinUL 1 rin^ rtdJ I +iikkr^ 

^ir JWCI|±. 

EsperimcDtcT Pub. Co,, Inc. 

BDOK [>Ii*AJtrJM£ht 
233 Futton Street, New Voft 


MKW YOKE CITY RADIO CLUR. 
Tie Clsfljsca Radio Qui, «f Ntw Yoefc 
Ew new Jtimhio -hIki 

are lulrisTlcd ;ji ■ffLr*’>ai (t^tprSfiTlr Ind 

Ht)( Ij ndvanice tki^ IticnLrj Fuf 

furtlirr (■*r:;(rnl4ri iddrcif ■Qeft Bjita- 

Jiiiic, tail Trca*.. 3]4 EiM *4111 

JETC^-I. r rt- 1 nrt C^hf. 


RAOIO FJ?E0Ul£HCY CKANOERS. 

or »idri.4i(1 ii iirJnE chi! tajjci 44:1 

''l'Vj<]u;E.ty EJiiiJitcrj'' Hitl Tit i-'rjf. J. 
J!^ii ilE Cernjaq^'-. Ib± 5<pterr1i<r 
id±£Li['..|;' &E the InstdtLJte of ELn^ioi^Jr., 

icH 3.1 Cdandtia. Uui’.-eriU^-, Ken? Y^j-Sc 

Tbii ii CHE of lbs Eat^c dELxLop^caif in 
vTirelEj* t:lefrith/ Bad ont iliac Jiia-r nfiro- 
lulionije our pjEi:r:( mahe-ile (i'btiinir.a 
rJW!io frcil.ltncy tuirtiifh dif lirEE po-fl-p-. 

'ITit R[-|iAlclllS B-i ^Jl.ihiieal PTihff'M'iT 
CSltsiltS *E ter* ikjeJ. cott tctJiS- 
fc^ltl<■|^ M’ ^1l>^wrl III OiE r^iiTE Tile pp- 
laBcJct Of tEi: 1r.3rulQi.-nMrt. P, a-nd Pi, are 
nlrriiiAOil I'T :iii j’t'lriiialcir A. Tftd iiiriJ- 
inhii Lind B|. arO fed froia a diTeet cjocTeat 
^.iiiriie kiiJ ini'liided in Ibe clTcielt it a 
(::ill ]ide:eis:ni; a ;u^aien43y hlsh; m- 

ilncla iL'F ra (irevieiit nny indncc-d A.C, tr-am 

in ibi? cJe^'jL+ 

It Tc rinjH.'>Tta:7t tbai tlie t^rrei.jii;q^n;g' 

windinjfF dt Ibifse liin^Jor-niea'j. Iijivt CM- 
airtijp Ike U .11117 LiitiiXrc uf' Lerut. seiJ, ili^c 

tke cor^f ;^.9L;4 Iy ill all E-OhEi 4 iE 

toiiilr.KLirii. 

Tlie alceirnat;! -fiipiitlet. a *00 

vcitj aE & frefliitn-Lj of IffJW Cjtlii wd 
Ike jirimiry cEredc it xuntd CO TkE| (le- 

OUCB 5 J' by Bieart oE Lo ai'.d Cj. 

Hie ^ace i f iiii£peif(rt ( 1 ? H of let mar- 
im-urVI flijN ilELIL-isy Iq- rntam of tilt. diteCt 
current wfndinj, T-kf A.C. tffVCS 10 Wins 
1 ^ 1 ; li'p tLh itiAilflEElE saiuriiitiOii CiOiDt. 

Cllder ilta kt>4rt EfiiL'tliTcrli Ike Ac". ditlC 
is n;perinpoKd Ml l;iai dut 10 (ki D.C. 
JUId Ihe rEiu'.LInE' cutrenE Itliiucc’d in Uic 
fenndsT/ kit i iil^hw ffe'iueitcj ttifii the 
friitiitr k0t4ii:e of Eb peiijluc Tbair: EOhn. 

11 + fhowed iba( lE Ike tOtOndJt^ mud- 
ibti eXE ^o.intctt£ La kjlc: 4o onao:e -suk 
OLlKT, 1 I 10 frtili:eil07 resalclnj ^11 ke tltree 
liirtt fi.a'. OE tlic aLten] 3 £)c.[. This cLrcuft 
it coiifd k/ neiiu of a ttiudii' Ct 3ai ?□ 
indutLiUicic Lf. 

(joint OiiE ibep furckcr, tlic cficti:. ol 
tMin w iln.^- (Itt ifiSitijfTTrtri in par*l >1 11 
I'O OOUin £ frc'q.'jciLEy Ju!t dodalc tlia .1 In 
rkc (.KrUhji crrckJi, 

Fof j^baidjdCiry rc:ui4^ il it a'baclulcij 
nec4hfi)i^- C4 Jittf fki eltirniCOi ViEtJSt 
t-bfltUlK. .Ai-bEr OaEt adlLitint IElc Circa't to 
TCfcnance. TiiO f^Aker ky Era^lhk 

e-Arifc3. tHat LE tile pTimiry was Jc-tuned 


3 pee etat ikc ioijlli-iiiie of (fee ean-eot in 

[be teOendary Vixu.d drop' le ptE 4ctlt ‘Chf 
sis znlnimain vtl'ae. 

A a mCcreatiaE' E'Cbiat krGUjk.t e'U''. srS ikc 
discetslan on tkiy pa^er wss tat tSttiS. -O-E 
edd;, L', sireiit.s aib' liyslerHus. TJic E'O.'^er 
vcceii tltQRFEd Erooi cKe cakitla'.iDD; £l!t by 
pio^rr r 4 ^'.ilja:[ldi: cif Uie ax^t-c. Ibey woalJ 
tt itfUCEd CO n vtry smjJL vblao- Tke tf- 

fecl Of lij^lerdsi^ v/:kA nirrcl}. to liaerease 
tile retltL^nee in tke prln:ary airevit and 
4JI4J nibl e^='el irMill, lii Jithx: oraciise. 



■irfexpHcr t;hFnet*'. IJitne Tr4nj.f<mn*r* Ep*' 

oslb' Atr*v<d. 


SEATTLE, WASH., RADIO TO BE- 

EXTENDED. 

Pmi Wurtitik A. A. PojkOl ■•■.. Sctttle, 
'.Ylitliu hsi Pttji.*r 5 rih(| Gil' (-> sillufr 

hint a Mtitrj.1 su^it lervue Jisense :of the 
lllilliiir lEr^liTl lllrf.[ veilr!i: 3 ls^ ricl. 4 lilijJiefl rd- 
ecGtly tt Ike IiM't wyrdea't oilire 1 ;. Pier 1. 
.^t ]ir<»«-nE I'h- sUliiiLi lirjlds vibiLJ-s tn.n'ji 
at a limited coaimenifL Eieerte, and tke 
IiKjI tifllee of a aleuusbi;] cainnaa^ is uK 
permilled ta lELld mettnffes ta one Et its 
nic-bniief aklps. A seao'a] seriJee ILccKae 
n-oild aJIoiy ike ufiuta ut Kcejic dll tudb 
ir.cbaccA. 




Scientific Exchange Columns 


jim ^ 


i-F* H.'! ih* nr^tnt slm.* i«ni4 i.hjjijiH -whiiQb. ypu bate pa 

far 'si'k.ldh yau kave JubdcBCaie 


flttbCC 1104, 
miO Thtrp 


■fjHIkjrDrJiDLT yau hu 

, ■’-'bed* tblsiH. cir "lefcaeep ihou laf i.bindihLrs.. ,__ __ __ 

ta 4 p ttiUi iliu Vy wltnfiidiAi' your artleLtp Ln. 11140* coidmjid, ‘rp* T*ft tlw QiJy poaole, »? 

pbCflib.^ hij.ife b aac Jup jujc EliliaLd rFdC hitid icarna;. la«.*4 iiuiji te.uun iflCDruE«ii atapi* ixlJr ddt I’P'jr Cid. It lo 
IMP* Lb.? .^hn^ieflt tilvdrUdjiic niwdiujii fiit pnu Ir me miitiiry ■lOs.bT* ^^---- --- ■ 

iA:JL3i-Hn nniy. 

__ Dus “t-t C*t wHjed fnxirn amt nnorxpe 

Ed Eb? ]Ln4. ItdBlIVIdlijH m-gpL •weayi&J' bjl OlditK. 

Eddfpy* ta aupddLvtJi Eb.n ta rtfiidt tEiy dilen'ElHTaiiiiiLi Bhiini wp EitiinliJ 

^JlWJEUn^iqrlp tpE 1k4 fbEdeadber Ilm jp l7n>a1>] TEjIlch. J.n hiM. LiErr llidu Sufdllllfr JLt 

ctaadJ3>« C«1uai of "Il6 ii!mTlim.«Hfi“ IHlur rMfU-Ei Ettialbi. 


a4t'.'ertiiiirr t/4tpie4 hi 

Ea 114 HLiiEtd^ inuijEEam *[iiu4 i Elats 


E* r-Hi tyljt t« 
la [w «u[^r and 
lyaa will 
faetbpr- 
U;n>brluDLly lilieiLaiiif* 




in.lnLiuyi]n,( 4jr ubfteHar alitp- 


Fl'l 


ilr 


'■ H atLk:—ISErMtEft EL~iPrd?EEP, TbiSB 
■tdf I* Id E4M. 44daMbTl, axibr h*>d XlEd tRT 
IhClE. T-p* tEt .4 L.'ll II"E 11 /n-u ^hk iLi WrlL-P 

r*r ixrlleibita b> AuCcrt KJxiEEni OIS nmi-I Ate.. 

A1Ej.j 31 , Pd. 

ETiht yj|1,B Ebi IlKltA^ t>l- 

PUdLai^ ^0»xbd. VWinL hi.i1iLIe< lt^eutI, 
llLdlQdct- bitaM-j-cbd liix'h pdiiphri-d, :ndl(jf csEt- 
•1‘W l«iti|. -dSH., W%ptxi't h 4-I trhbIXlltiid 

■ItMcf LiO Ell.fr ETCcre'u 1'ae-ii'EiFirx. 4I1 TTn- 
|^^«a:d.-d dUitCEEri. IcLe. B. IepSet, CiEEX-llim. 

Brift Mtij -nj; C!);rfl.tCiOT~siirihi]liv filtiti 

^■C.;r«^x-r St, I^Ou mfdjl rREE-lar Tidf, SJerch. fj. 
■ ui clxld rxEi^'t ujO inLil- ILI 1 I 3 Idlbr, IdRiEld 
'^'■EEb SsLlldf dDill cijlbET nrlelE.^ P3.1tdJ(l. 

^ilid Edr UPl Id ICPiftFCb Ef tifl i.iii' 
ETfi. deM xrlu driiKnEoifrpr; 'M'idE irrw mrr.Ef 
ILt iciE 4-1 -H ulter, In’4.je1i dhUh- diEpcb- 




iwH. 4r*n. e. 
nprfinji, bf, V. 


41. hl|jr±EliuT, ‘Sd:i HEElry KP. 


I 


yifU aidLe—u K,~'w"-:ruiL 

icntr 0,11. ft. H. V. lixtvfttr, h: iiH:i. 

C.tb: ibrc4nl>'!lc Infcrrrppntr. SLSd; T 44 r. emo. 


■ .""(E'lk.’InEfPPppTtr. ?LW;'nEtr. m 
teiDirf). H-J *!ilkCE.rf ri?. *1: eseeuE iurjEfr. 
$1 AU jVJlJ *^-rii 4 il_ Jc 4 l-.fr UtSlti, ll+CHl, 0 . 
V^n eAfjr~F?se1d]1l, EOe.s PEDldjfm ildEbf. |Xe4 

1^ «.W: :h{ IT. T' i«H,a nttlE* uf: Usrtld, 
a'rILf nijaErd IViAr. Ill t. nrrra m.. Viidri. 
btrv. Td. 

"Hidi d4.c;ir[:}Ijti^Lfi>f d tl+* M4IW>t rK'lT' 

Lid EE.Kdl4 OJ-J.?llll\ ifkl I y. W. plr-l Ebllap 

t'hbffy^tE fri CCUrllM* W pin it ntf ai^-flilic 

irt Of Cad|R.KulLjdi n-E fE f443L Til if if L'lOhb 
fmpl^ii. H. pCdElfT, ff., ttl Cdllfjf Jte., 

B1. WMFUh T+S. 

nf^y'jiAic-^ V. iih^ [pai fwidiTifrd In 
Lib MiE* IE Us etel, diH lb it. h. sq-ipie a. p. 


ii'djETH nrtor. Ji*c n, Dialdf, flU 
Odilrir Arr., Tt i ffx, oj- 

FOa cKJEsriJcflij llo-Tiai n, CT■tC'tfi idii 

IP. J" 1 »«Tr diA i-dill i«C4j>|3i Enndfinifir, 
W*i1 5.W(hLiii», L-hFi'i, di-T Ip-b* »47+;'1I*' iJtJdi- 
riEnn dct rll-focE iLEEcibn. i>wii a-nii. 


f waocr. 

TlCfi^ewi ticp, If. 


yjyiTT ru.|Etl3p4 (f tic bi^pk liarH IH* 0+7t 
a ItqWLIIB# r.lf. l nienft (lihMCfr, TEfiiiur 
lx rctu7 TlPldlb^ ir ERd Cd-luTi nJI 
Lmw EExplfE t3, P4rt ^C1EdIE^d, Wpinl4r. 

Pn-11 HA.TJ5 - Fnibll iEprrjbir, dSTfr* ronnfCtfA In 

RdbfP bi-Enr. 41fEfii.l4d Lb i*'|«. lOfl mp. Uiidl. 
rj Tf Ttlt I. TitUld, Elrx S1I, P1 IlSrll. Kl. 

ri>[i Aill'E—EI xiiLeIi kpe EMeMiy idiri^ 

Idflll. bSIET tEfX JVJ 4C4 *jt leUtradTjl. fell 

Lt wnr TFic^, FPE r4.l4le3ll.ld 'dTCl4. Id IFdCIre lilt- 
-raFfj 3an4 i['i r^vn. 


I'fd JriK/ri b;r ni-i.llLd.uf ni'difBlcr'' il^eh DdKjiVp Jd iif-yEr.'[ip-j, 
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•p^jl ^LL —i n-mrrt, 

C^w^rp. Mrrii, v'.nhH .-rnlhlj-L ■.■*■ i.1tPL 
j i9 j uiulfvr wr iCCi^'T Prcd fic Ibt. 

Hftlh. Cnai-i. X. V., B )t*i g. _ ^ 

WJU, ■citbiQK fOf 4 ^if* JiifiiTin 
n:il IlftKt jplillni JIUM Eld W 

IL<f rdlDhfiti ] IUL7 

■run, U »: H }*' LixtCk-U^Ei 

UnV: K C< E- >!- Jf- J- PP'E^ fW, 
IX.4y:; nrE'iiE^^ i1-f daT IbnL 

viLi» IJ- IV>liVBiMrr r«+1»|[ir t.-liir-arutr, 

iirlwi ILt: UbudillT ^ 

iTMhn, E«1 fE.Ml F, t. (Jc- EirrElir p^EulhitHIpr, 
rt (o. J. 4J*. HPEildi l*E1 ■l.-Fr'IAP. d1 ■. I. 
<Ti FI A.’Mpc. LiL-nml 

d-r'HiC'] -^- 1:1 mltr! U4 rkl^i. 

WU f^.SU. ^IL Unri isIn-rlK. jElpfri L. 
Jtojdi-'. fairi P-Vii Tf** _ 

vriu, lUPt'M ’!^T pm DTl^ Hirfc 

-Tin xtlrip tiiAF FN vF^l^l-. Ji^r i. Ild'ivlL ^v^l-iriT 
■ HFP F+F tt pl+I^E'-^ r»»l« +»J !■ 1« -HldUlM. 
iFia M. titHr. 131 El' I'Ed rt*’ 

•THKT JJ' MiPr^V^ : * VPL cmUi. U: 

uj-acvijE ■pl^ 

[ap. Ik*.; ^.Uar9 bfCmtCis •cri'if*. - M* : iJlEli 
Mriirlip T&irr, iiip Ahl an CiW irmllviB I Slr'iE 
■JIP A L^CnTT ui IlIUf [.^iJJtAL p|| 

?il|4i Att,. IC.flilrji, 


I'Flp^yOqrtAPfT !■ [mJ miilia, W iP4 

trr«±p« •^ 1^*11 h. ■i|l M-11 n riJj‘if*J !£•]□.■ r if 
f*T MrtVw TTjnji bi-n ruur Kirl I^njlh^ 

43E El tiTdErJ fTi, Ijisrul btUr, iLlrl. 


UtQ.HoS 'I'AfllO P<lr:-lw tF-'-c Muf 

dMk 9 ,KH:e^ei ■lirli'f IniktV FJ .PSi I-^pFi 

uW IE"ri1i 'HE I MirrrH'dlfi 7-lia^ 


F5i dJiUV '.u-; .iSi'.;ntKijt;—lira SL 1 . Td. [hiw- 
f^V-wl ‘Pti-I L?4F> F+IFiCnL bPdi: l+ll' BlLld/F 
Tinllvr P3.F0; jEs.4rtciB e]hS:I nlKiir HE 

* 1 ; EBP Jli Lidi tbn pj; ui l-Tilt K-irpdi^ 

uir ilMrBji bTPIw^„ i7L "Hp K. VT l-^iki.-d 
IPidihirHEfi 3-'i dptjfict9P|- |4. k'lL* 

j-n. -litEir'^i', *rklti 4<E44FP+r. li- '"'•lit I- it 

fuiiEC lE. +lKbiu'il i^lapiFirjir IP^PTIi n-i 

■'I HMrt tr 4r]4wtt, ^iwiiiT ?r. ckup- 

'kpa. 1 

roA 1 hi. V. nlirlrkp IFIlpr^iri'r wjlki 

M,|:c, I'.F; 3 X_ 'X. =l] :xiap»p4 ntidPH^ U: 
Iq'iri^^lt^# 4 EBI. F>' k'bvD mmnlliLnc vti u; #e- 
cviIpbI inbLdi mrlr.tf 11.4. h3u.D4 rIi 

DlPJiJPkJ ETdi:!.!!-# hL E.L-3 EELfeJ 
iLli«p IL H1<iH blKii* ‘iTTit ifr [hptipi d pi jad 
4-dV¥inipi^ iw. Aiiph K niaip)r„ uiihic, laut. 

klkhK^ If. HEt^ nEb iH "Tpilvt^' r^ih," 
■•■KIlif «■ tM OrkMr+li" H!fi Tijt iLupillil nLIc 
iKiuftl 'kT^lnud, BL Ldva . Uird'i'^^'d Fi. 

uli:—4 h eAbtItIe Ii C. di PltltrlE HIM- 

fCCr hut ralABii, PMd mi. 

VFI >tF! •a+iMi J*in ^itkp^ fiilft- D-ir 

■ ^a4;i L*^ 

’WXX’TUZl — A. imba-himl I WMiUi rm.i-ap a** 

1 U ^p. TTlhi^ iVI r7TiP4, i=.jal Ih 9b. 
•q\44|i»-L JjUi iJ- JE"k, ^■.‘aj^^lCdf. fDdi 

n-|tl fMI k. ]. LimtiilhMlt '\*cr*^ 

'rAiMB,^ ^\Z9 j buIjip rjlL 1>±. 

^rwviir' b-M, tiO. Oul :-9iiwEtii 

-pUTJii^ L.L 


nA9~|! "i-tHe ^1- i^cncp Ui^ipj?, -mil BMudEiMfi! 
Eip. lE/ pofim If KUePi JKf£lr4i 

•dimuii, pibTE aid JiTKm d^-sp±l4^| 

'prriv^L irTTPE nfflrrii. 

Eiiitm ],fOC iM.\n. IK'-nJI ‘HLackt* 

irjcralEt^L itilrPi ^ab Bc-d. p4i.-r. %Ehi1 

<'t^pl&kl. «|l. 11^ Eli-BllP- ^Ht. 

Mrr. P.niiV^n iv bJVB fwmt ll-k 

^■l*ll. KB»1b*Pi. Hi«a- 


nATH Elfitip !^'ta<b ^rh l*rB« eat^tr. 

■f+PliAlP d-W+JWdi kddihr rtO. tib*^ 

•ptm'wfmi Aid rl-PilpU if- v^h- ■P*'i 

iUfM* 1-^ K. Ta 

rO-T! I:a9.C.—Him V. *57. Ejp« 

•TTtarTi 111! I vr. KiiPc-i riHirfi.hi iHi^>npr 
^lb iieI' ^ kn>-id'P ihbi 

-■rCnKP, -Iibl Hiib>‘i 'I•^*|1& &rt4ri^^>en• 

CrilB 


IXiC -frUiE- PK E?criiJii3jg'P:—c ibiI.- -tz n*?- 

h Ur-nribf ebkMl H [UDTIu .|^ (Mb HiU '•{■ 
^tKtl DTlIa ilalla maalBB, l*d[:i^ irikij'r E*a 

fxpFliFTii* riT* UBiH TW^iTi. "■■■“»■. 3-hri?*:.r. iH 
iPR-ih dC 3^, QtbcT c^crlrtail Lvcba. Wm'hE 

TlrcL^n C*M:pt taI'apj' iE*!^ tbcIbUp, irandarXiPr 
'n»™i w(n, in bppa-iiti r.it.. *p ♦Fpti iat.w 
hlL^mr^hBil, A'kriiBK ^ c- 

1 “aLiF-9.VW-d|.J. MLI*-IL 'blMiL d'iiF b«d- 

IhfE Pjll: TSA'I^-.^nxppH'P' l■■■^■tl^l r'Tl. 

iElr«M Iltfcvtap, Lui4 itoJ E-'^hr kxCpupel l^lrfcr 
■•p iv-x. l^lfc. 'irid% vhBli dHiP ftsmtAtc 4r 

wLdfc bm r^: a. nUfcV>, Bin av, PeEIIa. 

h, i- 



riik A^PdlC—l-^n- 1-irh ifi-fc Ip. epi^ ib an-, 
ili-^ fJa3i‘!l| Ldllbk- -LAbl'bp- 44lri#fiBi^P 

■j,T$; I.^c1x«l<ilk. L-^Mf«tBKT. Qnkit bmixLli- 
p. iC llnil^ I ir-TPlhi't Ha V. 


illlBBIBHIIIIIIIIIIIillllBIHIBII| g 

S IlFaTEtoRpdJTbttfrColiluni y 

SSJ lh'^. 3d JlF'!''!, ririi IpbiDi'.li^ \[pii. 

[! Priii^ il:irl4-hl ril'i ^1^1 Lik 

H tnn-TT thlkt [ aft: now initkljinc 

Ihw, Rlailon h.d.l'T ]iii:i*: ^.vipI 

'I'Jiii ceM3iiil]i' ^ron.'fs 111* 
WiFJLIi .jf /Dlir pcp'rf I wpulr Tir.1 
hithojc. it. h 

lll^•(! inrT S5 fS(i. 


(iippudl Ifrjcl MyejL. g. 

aimmfflMiniP i' i iiS 



ISTSaiHiBtlfiB PFrWkP V ti L rdtilHx. 
[kch^klL TECBtpIkx lu'.n^Mt hr lbHi4.E «: iHi 

Ehia ikpit lUnP &*« I*'**., IhJwriyj. pildw & 
Pirltl^p T’(l TLIillBLhT BL-Om Ie[ tC ipj I:» 

L^i. 1 . nb-LC ^TP jEiP loaLnaHifc rml-rd If 

b+ 'rtrih bo 17 fi>. S- ft ln+"i WJ 

irjii"! IT*. ^p^BTOi Kj. 


THii; RjdLE. ds i::KCidjii^>'iJ-b—Na- 

^ ikLTI 14rin, Nh ft29-> rc-ulpt-vxr ZAv. 
%la rrwKiBE', v^-kiL SpieL CMIi hTr T4*T 

Dicmji t^Umb. El^ 

r-iK ^^TJl FTCra^fFTl—J-Bll irt. E. CV 
ft ri>z.-pb^ llkcCrlEi. tjBj^ir^iC TWnlbj-iiB 

tt xi, hlic r.l* CDXft |L>;P.b4i> liVt i^T. 

WbdI iiiTirtrrv nr mine TidEtli- PBnd-pnB^n 

• •I lT iqul heIut. I^. 7. trBpbiJiQ. 

Cvvi! Til n^l^. H^rl. 


KM’MfA^ilK^nrrtlp xii;uIi«e. ^Iea 
■ pl^-, Sir Kfrt iBPlklix. 4A|3ib dk<:q:^i: dbim, IS 
h. k4i1lr4 ImAil ** vtub tiiT« fi-aT tS^£ ■.'ilA* 

j-Wp lit. 


ri>Ti zxzii.irrcr JkE.ic.Tr. itEbr 

ra9!:ller Wt|l 4*m jr*" 1iii biI’ie 'ft’Eii 

i-l'i tff P^. *1-1^ ^1 wjqilliaL rjnEUEB. 
trlL u-rt Ef idl. it C^H. V7:^*i, XEEdi- 


I HE KNOWS! g 

^ Mir. ^ 

S L’Icsbc mik£ ntorc insicr- a 
— thjJls (.( IN.V FiCl. a» prr rn- 3 
^ c1'>34cL citppini?. RcEuLCd b 

B hAve mare Iban nccctdtd 

™ .. ™ 

S nr/ escpkicIaiUjiiA ^ 

^ {Sict^cd) J. L. GRELM. P 
S THEKE‘5 A T5EA30H. § 

g “ 

aM —m aiaiffliiiiEBriijJ 


U JLL 4]ct;ip» *r Mil it P nhpmF AIH FriF''''P 
D tTT. iLb-HllVltg. Ot([1. tirtb:« 

| 44 .dMi|, .uu'ik BEKtdv. A Pit wLj]r_ d IfeI M-kl 
Ilk nifaj I'X^ TTvt:* IE r Li^ Umri lUBara J4Jd L£^ 
hnxn h'A. 


IVt; A^IB-IU K[ KiHtr rili.l-'f^lf^Fb'.'iTr Jl* 
irLEi, GQ 4yd7- pLIEedFIIedc EvrtHaF.. llpp Ikk batw. 
Hl^iOl 0* 7. Hr flr i. A KEiilaiJ iM^lib JMi;l» 
T-EEi^pniii UikbBldF *11 +>i»rtfni«wi. lb -»j. Tljr 
FbH l..4|i '■ bji-Diri.b:LJlldH. fU CEp-t. EEUbUB *• 

jjun LlElLiEi u jjMl> Yrtl ti ItWi 3un ±p:d Id 

!FiELtkikEiBi p3u >>1 rXrlurt- P3 FrlHt Ik * ip- 
liiiKip €9 M irrt cJkij ixrr*b rarrJrt* fcrii*;iiir 
lijmpvxpr aol vp.'iiFl'^ rai dUbi. 111 H iMrEil 
di lET, 3ir9 <bJt Hhp (lEb* ^iPE ISl-r^v Tin M, 
t^'T i'bT E irtbir JnErlMIrt PPir* "f kl rTjp. 

Ell xrihPbhiF M.. I'PmGilP ™i 


Kiik MAIJK—!^in Uirlort Ihpp nuElir. prlMl.^ 
iii^bLjJ Till. IH kLin lit MkTP L>pilbL 

«T9lcKf* Ip l.r.1 jub'sn? pliibp C|£Eb). *1^' 'Pp IP'- 
tbOl H«kl«i 1 *pi| Mpkbr'I'lnpi'i irlcb IpiI k.r piip^ 
C4"T. r.P.Ab U rimtl, :3W H. CbpJlqL hL, 
■WArtlUilOi. Ip. f. _ 


p-t^R IcXCDx!w\;E-Ci* IkJi 

ulikH IfklK* k.'li’TIP Tfli'rpl^ ajm In rirPjajT Itt 
I [Kd b[ V. Tf. Tjlu'iiuet Oil! ul MilliUr 
uLe. WluIiH Rllblil. kJpablorlliy lb. 


n;iL IU.LblA?.t.Ji—l^(j:i«b Spirk- Mil Hl-iSn 
ubbJpp lij hrinfRiiE^ p^fl.kLlcE kriB. tub.t. 
Li3be Tiawli, Bill 'i>9l nckcb Cmvi-XiiB EtXBk, 
-ClTHaf^aal jp^etaLjI. w|.ir p«i|i|TMM lu- 
I’litoWtiL El ■Fklt »■■* ■oi: ^ n- 

p^^pirpf. P" 


F9R .;;iJX.H.[i—1 Cadutifik^ 

bl I'aB'.riii 


P*. IT 


ikP aniTt. gw*' Kllnii^ iPrlmiiL [I. 


mt AikLE—kU IFpl-Ip' rEP.iln Cibk* 

IIIM Ktw. ■irrlbT. CU. .^iri^k Tbi.p, SL? K. IFIk 

Hit T*.-fc, K. i. _ 

F'St f Al.i:—JIvXi. npa- IlFl npEnTtr mib UlF- 

ITb. I BPT E^9=T llfllb XLP. •.rl^'' FtPI uPb9_ All 
H^i l3 mb. H- □- k;k.>pinn. lliLjT 


.1 «i.'IllS.'AllO>' *iE 
'TV.JiJl. m VniEb *rhl i:p.< 
taL-k lt*1b Mik Fill 
fH. 4 iHliklb. W 


_ JemII^I?^ 
Pxr ['i:El+ CiBP-li. 

^aiElii» WUl IDjI# 

n'j'ip fcffVrES. cilipIbe lu» 
k Pi T, 8^11*11*11, Mbm. 


A rcwpaTui D=j 
«p1lET1I Hjldl t*P*124 
XvKpM-f Licf'arHi 

ri^B'^TIC tTi'B'I 
Tpikit^T: BjtEd Lt £Iild.U 
RjpM, Fbe*. 


.3^1. dll*4lP|lf iVir 
(t nbbw I 4^9Mk rkfpn. 
krpl lim niPRAikUk 4r 
A imi'P ^LiEr Ej eeE l 
all lElEt. '.*■■ E- 11 *Tj L'IeIb 


llf.^ pii 1. U A Ok LT I I 

hn^TiBA ^'Ll.-b HLi.ilklR' ^lU 3 «f- 
debKitTi iHlEEKPa l^hPJ. ftp i^i 

AL*. LBiiraErclB 1 b 


I'JS iiiLS -UJi p3£Cjj±a:i^i;—T^ijbHk 
jTiv iirE hnPl'ii '"" 

ThrlrjJIk- I.. 

±•4 ’TfJiim jbKbkix ■IP.tl'l 

dip <4 b4II.4>- Virri. k'. Kir.K'^ Jr. -ncHimyiwl. 

li*^__. 

rOT. MIX'.—El|prTllLTihL''k •H.'ppbJJtl*. 

tori! J 3 il lootp. TA'nt (7 1 eiF Ek*» bfc?k 4 r*kL« 
BElbElxicnl EbT-t p, WIA. ypp^i, Lsllrtr Oala. 

IA'IThL iRI Tar H d< jlOP.i^r' Pf Ji 

Fiikud IVkVd'p'ZM, I [ipDIik & Hpiui mtdrr- 

Ejp^ rortEo majii.M-*1it« IF"!^ Jill. kftlklU.YIt^. 
PdLPF p"V Pni^ l.nrE. tfr. W^. 

TlHUipU. Anu. MluCEdHilll. UIk. 

TTkjri-U b.t+ kl biT *1 ■l.ln'i'lrnir'k lid 
If.lPiC '■P.'. VIieVtui. Exri rplW. 4- ^P-i 

IkHIDB, UBU. 


A^TPTMiTIO 'l‘ilk*r-ppi TnilDllln. (jJ'Jj 
KK^lpr kipd IP-J' HtIT Brdlb.! OtjPFPL ILjIwF *1 
ii» [IillBij Xil] d^ilpp-. H-mjipcr 
rMT Cthh. iUKTt kuwiC. ii:™ri=i. A-1 KP U. 
Hiib a. KII'.tH. OanbiTinrl 1*1. 


KSCIIAJfflS-riSIlM ,19 Ml £lH 4 1 = 

{T^allllca f*i 1 kT^PIuki nP*. -eei^. Ip^- 
irf'EiHL blHT K»l kJiS. nr iN-kLI* -I'lll'l. 
hi.iufipT, lEifi milrj. £L- Tlfipok din, K. 1 . _ 

'Wip.'.i k'J 9 p i!i.xp bjUEflkr. T.™ ■FiEiMi.'k 'p;*-’ 
lEfl nlEHWIL TAF iJI’t Mil Bin Ellll BLTlMItl iF 
I-Idi, IBVBBE .Vbiii£±ib <ri plkP-ia* i^dlW’ 

nil. Mil.- «tpp i^irTiF- TiMMrd riirbKr 
PHiF-TT. H. !!- _ _ 

9 l(Wk 'T FFTOr II px. -nit to' aiuJuFfl'^l. S-Prf 

^IrilEH jtIh OP-TBP-i 

jr^ H-rtSi fE*- wlAPBE.ikTB'. KpikPlIL k. ppIijeI, 
Ik lr*T«' di , [:i*TTHkr3. Pr_ 

nip ^AUI Hu. J-'bIIwbI l.Bri«bi‘::P IPGUTlEl 
TniilKHIiF «lk» iEir. mrCpr. 7T rra.-rAk. ■irali.j;^ 
Iw- ivT-r If.m TmlU «lpj &."JtoP H brl-En^ Vi- 
ilijrtGt. -thilJlt Pia. £b.j 10 bP tl* _. 'P+i 

fiTiB bi-w bcED E-Mbki ijMiBLjioC I* Unit 1 - 11 
EP]* klu dir ll I'PF IlPl'Mn. TTl^l tlkr PIC- EiFk. 
I. A. Qlbinj, 3l.. *W IVi-llb Si. Ii... I*l*1Mtk.C.k_. 


£■ lf.-*R w.k''i Mil. TE-B-, [5*; IH-'ir-i Jcr. 

virr BMBVfc Tin 4li1 FdBlIS ILviliLrlp ■I'L 

Tk. liT-kiflj eill lllb ttaiiB bir. ^-T 

If: KfI Ej1i F«n:fFIP.X «1. +Ii^eibl7ki4' (Kr*’«-r 
].CiM..b-c bHd IJ- t:,-l 7-Tl«|Blf'. liwr, ilu. 13. 
II-1.E.1 EUB li'i fiajj Ciiiwi,. biak, Eb+IJIkUi 
UItt* air.. n*rll Il?i ftoa TK-. ■ 

Tlfflir bF tnkiBii Iee bBi kt P.I Draidi ft 
n r i-l rr IP. n. li rcDifi '"lirf. bir.u dilFU 
cf*f lunilkl. I'w-I- PCanf a. auiMii, 

niSfe^on, !hfd. 

1VILC. *lf1 whihiAp. Fir.H4H-liB Lri mb *Ju P'JI 
IMTEbI JI^IBi 4 aail ■iMflA Vi art J'l='''i “J" 
«|l, Till fir M.1.1. Rt Tr H+llnLLB, 19. rt**™/. 
K'lJ. Rb'IBI -IT. Ulll. ___ 

PFIR. GA9J<—K K. '.'7. 9.ID ri*l*M kriUMT-A-llTl 
In ttfld -if cvpII^ei Bkn Mi W, I^pUb, tbW^ h*p 
nBik LiAfs 92JU- biKfclDcm rva'Mr^ «<Ti no- Tfl* 
diuiT iirll ndliflBtto nEd ukri k Br*". iH fai 
ill llBn 1^'B>nl1" rarsp NiTlUii ^ -M * iwj* 
mlk^ tJk-c- W|;2Li^ U:< ITllBB^rlb. UiiUl 
ikri 


van Lucii.iiriT.—nrGr'-4T- mVf.L 
lum lEiii.li ibiLtL l>4hK [injTi 

diK ifcinliid itK. ilnUi'rE MlTUMto. im-iiBi* 

rXblfL UlWTIElU EB. IkriEl'bkl Bjl.lJlbLI 

iTialTk IDeptHI 11. r«M, i» Tl+Iidt-I AFI.. 

CriBEr- -•F_ J. _^_ 

I HAVi: MM H*iiFlrU iBd ndr'-l'f 0^ r|;i 

Til-* n- BFvpPBrB Tr 4 III lidii,ij k'.l^r rapadll 
bliJkii.'lr ■tVili. ftH.!*. C4.1, _ 



H'A>TP.rP—iJPWniTi KW-.STcF aid 

C^ldrUMr Mbit to ib EHd tlldlklHk FT.-tlp 

jEEcitTcidiy* Lti e»*it iiA. iiL-Eiii. s. T. 


JVa bf tibibebiH^ “itr atrf'fMt/ iVMT^Bipiinr" h^fb iiBriltf jg 44 Erfr;ti^. 


















































































THE ELECTRICAI. EXPERIMENTER 


Kow-nbtr, ][3I5 




H.-Rr!TJIC*t—i- E.TT. 

I-Ufcl J^r i *-Ti'n r-iir* ^ttn. im DMW^ET 

tSb j-ic mU. ~1 tf.W. Sa tiC 4 XrccL su-mL 

MQiriiLK' VdU -urTT EGG rrititar 1 < Tiicwtib 

p|T 4 ‘^ IGM la jip’Mi'u tC E'( 3 ' a-Lbik. 94 

i^lli HErn in cii« Mtn^ 

brie El J Ciiij^L m. bvM ^ IivsTj b\W, 


Fill RAUC—Vi'U^ia^ rlSThfi- kiL^rr i**- 

Vnt»it ihniiTte. Jj« ibi- fhEv 

Uf2. t ►JJ'K ^Kfh. Mi^i-I. c^- IJOi w^f| ^11 
^1 99. I'aakU Cv!l«E> IWf* VPfJ' 4 ni:>i| 

TTrt- .TllJf 3? ?■!'■ 

UOO-abB HiCbi^ Jr+il'Tl^ili +«BP-»r e*T 

MEEn ■:■: -in-rh 31. .:■ i.-iL'iHn 

KI , Iiw41jl^ ?n "V. 

f\Lt DK S9:-7TCA3:CE t'luLUf'h-a, thru 1 ^ • 
lECb nlt^ JS-ln'f' ^IL l«'l|»-| '- 11 . inif 
i}j4act] nm4iJf>. i«la.iri3 
ihl? LMt 4 mvEd 9* irirr. LS-fhn brlnlcii mi9*ir. 
«a|||^lbj bud ii'ai fcfiiala 94 rnmnilb Suaklnr. 
-fq-^ Brf-hicTimj Fn'pb‘cn?r^ Ih'-v:^'. 

wxIbt. McfcStj 0 ]i ^-■'■' 'Sfci^T liAT 

iKbi, urin, rl;^r ^^4 

ihi^ J.II Cri'^ UTPn^i W-kli mLp. ?ib- 
Fwri. Ff_ 

i;S!^CIlAf<QC- e'i|ll» at * ^rSiw |.^ vfralb 

i:4 JV SWt+MJ^ « 

Ijfc^rlj JLii.. I-n.ib.lPQ. i{. I*. 

^J.I.B JL °Bi*iP« <ImLiIv tfvep# li Irii-cliH 
MiiiilH T.lh nppr bhUpiMi bixvi- V* 


la^iiai: -iir .Umii -eE t^ir^ win ail 4E 
jrjrw cF H«i;. ^caE t*V, ff.lW fi. AIT 

Khi |i ■» I Virr CI 7 . 


yt»K fcrjCrllAJffiS—• i*\ 4 Ud« lEstMCu 
lri.H, lafclpl'i wJeI b vMd t<bdUI»T. Mil PF, EV 
LhAa-^ifc ivdiib 44-X4 Iei! hI, 1H-4 MiIA Kiiab 
Hiufil'. ^Cpaju■PJ T. 


IL^nn A3T—niTP ic-Eral E^liIbCffi^l liu.u^r» 

Ml. Ulh ■i'a. TrhblfpiD LLU !« •» ^ 

ii|iv# lajri. niij' b* piiili' hihrr cni. Cia Lr ■.in 
~ LMCi. rrlEri U IZ. Vi% 
■ ■UVi «E^. ITa -TltK 
Alt. icriiwi ir^rmr, 


■.■|•Brv- IHJK. I »J- 1 ■■ raiaip IHB 

Jir lAbhcE -plnkn* Mi-ih"iu 
My K E. V-. ^ =3|-nih4Jki> 
ICoiai, ^£i KiHIb • 


H-UiU <iD UTC:LS.\ff-3H JS* pjinlErp if "'h^r 
■CIS Tcfr TTiiilr" I'J Will irr. 

p" I** Mrti -ir PBrhi.L» tpr a.'uAviQ vJ 'IiHi*r 
laJ 04^ IU)-i|lTi" dJ.z.iil DIcliiKa. L'^if'l' 
AIK., ai#^ L''‘iu*>'L P- 

ViA 5trj:— f-p-tii iiu^:i 


In'," ' WiajUT* Jtfiri.iap." "ri jJ.iJ U" 

"CVex^H RJ|t'i'M!7 icrd Ibflirs M«AiLln.'~ vbt 
iippyr'B —ui'riiw r+bwnrl'. ::^nLnl.£a r^i 
ir*i'-n:a~ lud am biP^."AK. ill jilCfi rbuii. 
II, EL' LIE'LL £!i:t tn'' CI 7 . 

~K:UL Kb, 0 hi^NUH—Iliiliilni Kn t Via 

lauK J.r i "■I- Jetx 

ii, jl!L 


L n*l 
t; 


tinJnlcti, 


P-I.IE bir.lb mft CTC3li.>GC—ilJB 


"BIrjLiv 


J11J1?" £H 4 -rfcB liidipl. ]u xnil 

Pjcf J^i-. All_ 

SS^CTT^SinS—lUT-T^n liBf4:{i+ d«* 

^i4.llih 1 V.PC 1 Cjt^-jIeI, Mlvr-milLiTi 
lifM ^Echi.% a91 'Wlrhli'x .Air. 

gMdlpbjwa. y. V. _ 

^CIFASAe— rtu inl4H hi4 k:-i->. ^lab ] 
kIL <e L-ltfrcbid hcwlP^i IbrTT 'n.iBU, 
Ue^ _ 


hTl FUL#—ifeiUhn ^ ll r. ^cilrb^oJi- T-Phr, 
Ti I.: AM nJin, vllb pUeqf Liir^. H4., i 1 u.iniA 
K u^IWi diMt c 4 mMc:r 4 iy lELa^ 

EiiL Jil. L'l 4l4 will, iliablifl Ime fer vib^ Ph 
D. c. Till Qh+:hf P. I’ t-.^iwtiip fii H**'! 
iili, nl-; a.ttKT p.'kJj 4 Lv li^. 
u All irp qhi^Kt kt^.! ^qS [n 
Pylrrl t, H!eL» 

TTASTCJ—Ta ba^ lra.¥ 4**^, 

■ ■.t'ljn. hh^ il^PilBr iq I 'pi i hj.h.T1 K-ch^ MlFr r4! 

TsparlLauli^ li^i CruuFl JEj, DcLxaAw. 

Zirii 


IITIDIKC ij Fi BLiU.cn C4 fc hr idlp. 

PtipL^UIp aiT*. '■•■n.r** ■'►r PM nnr -q-pp thIb-. 
if-nrA Yrr Tfcbic lari Jiv^qIMj. .hlpv nteC^^Iri 
i^tpn Sppt Dcow.cb, ?T. Ji 

PAVp I« 

- wtE^i 


ttiNI 


Jl. 1'. 1^14 n4ltffji-l« <aj1bS KV 
;riJa Eir +■ 

wilrp. iTtjrp fUcIii'. TTiilrld. hvi. 


'?7A7<TF!:^-C'ii IJIM- St IniBEi cpKw. ■’hi'' 

L-lidti H4-hta'y trill' P'lil rlr^ •''■4^: HitL >r 

Iz xl :?^:^LC. £*pi- SKaiAiSj rLtfU.I>d, 'LJ-:ib. 





Opportunity Exchange 




t 


VC^U >r;1t iiniLmlilj' Ai il iiL‘|j>irl« iilll .-i 41 il fri.1 Inri^^r.h ]n th^iw thtu i]!-! bi llib 

I FfLlhL Viiud Ju ]lh- il-c lUiTi Uj CljJ <Jid iruFLll ClJl.r aritT—]LLLI« e4ii IlL-tb-liribC' UuL r 4 ^.btj T 4 U 

Pill tie Lilt 7Ml ]->bCr Jf infill JWl'l L4Ai IlH ICm 9 lO thJ-'b.vrL |b«ic €4ljmu, 

AdL-iriiiilUtlbL* tn l^lf »4CriC>D fC. a. Vfrd ICT IMh lna<T(l 0 » Qwot 9 wartl fit ILdi. 

^'mit «llJ -aUrtAQ IT:»1( tt 4[K'1ii444 M th* r«in (SmK ifatuU utdiAbUT ill fiAWKIfJ tflcfnlBfnm.Li U.B- 

1tt0 Dl4Cf4i I’.r Bn- a±TEireliin,c tiitaty. 

T^n pfr ct-Dt dLioiuit iac f axEiKi, 9P pi.- tvr.i dUdo^.E Edr IT udUMi rrdm «.PW+ FJIU. nk-J^itl^JLiVIli H>r 

p4'i'^ifi^~n^nEE iHil arrpjiFd 

.idvYiLliEilLct.li JfflT iTit Dtctnhr Ipr;^ ^T.mI E rcofb « npt Ir.iir than .NDVbmbor bLh. 

>:KriTTlTMT;?<TKlt P1]BLE?H[>'a CO.. IHO. 2il: FJluU ElfiiL ^. t. 


aeoKt 


ON APPROVAL 


Vi. 11 vivi vyiull lia*^ lall^irL i-ri AHiii ac^ 
IbiL Briid La a ^lEr hJ:e aa Bbb *^.P^i 
ilbda—lu ^ifc t£la pnmai hhb bw# Sn'i 

9H Id Ibi n>P Hlbb mrir c4h*C prmJn^ah Pia- lai 
qlKP ITY U.l xfllkih Hd p w pTu alia'pnk 
Ml V»fz Lrl|i.N^ :p aMJ-IUi i* min* IM f-pEmlm 
4r 

TLiM JVwpri-a lid H’lEh'T iNst Vi'kAl 

tx b*wi p pad Ux|UT^ lVi« PE i 

aiHfija^r n ■»■ Ilw l.iAm*.- Rdaial 1 A 1 a 1 

iu :r y,ir J# j -riiii? wiel -ix i Lcf 4 - f**- 
'*rhj nni am iiiTBi #+ aarlT TTLil ItnlLiA m 
mja'd' anpp tbMldh lAiir# a'E I [iIie'J 'Pi'Lal 
Iw^ri^vdi r{ pa^ jvh aa^i hii j.aJ 'aliji w<Li 

die"! bnpd.:i Wi* ^*ip ih|ElF + epMuit -h fw-d 

tmm faJ LriiiiPP'T \* L>K+ * iimrii 

CA llm ir^Ucrt’ 11 - p*ibt+ |ri< -ndi -il: iimp 
L iPlIllXM Hbf BILOJ LXVIL pjvbltui UlTV Lm 
trlird bf tfld :-pNtia^ alirr ai^r f^an -pF Ei- 
TMEivamx aE kr* haufiiiM u aaw Lei 

rMipia n\r-r jmtp' lAPM^rAiiM m ir-^ s[t»-fc 
■EE Hlf-fli!A»H ia/ iirailii Ha^m 'Ibr mU^iEC^ 
•eC LadirviiL-dlrF r^irt::! Urd T^r BUfr?ui?dlnn ** 
vtII la ifa* lim ej MEf^pi p^r -m 7*'lrr^p| 
Hi Ity !"4l|'a '•IMi W fc 

d'klibrlkii TOvP CJ-lr? «IM>i JMi 

Abnpl Ibb PMiT W a'M llTw IlM A UM Flkl4 «■ 
pdaanMpi »- |v^*| + hlj Bwa I “P nl ■'■-I'^llWI' 
fi'jii, ritiliii Ah^ri. Ad jjibJxr 'xjL 4 C.lfII, 
ctaatT^ liJ iiac* aivruf ^Axlc. raicbi. Cdi ih- 
CMiM lAokfiPia aad Li 9 Uli%. |W{^laP 
vUtTi M fur Ml »T43 nt ETp^ lnlHp4 FH lid^ 
Cci-mT-CilL »rl.iiUix irvilA icCqIp. 

4.a lihn^d c^tidB^ra mdci aija Via dc 
rci biDF aiv “bii’a blip lad BjdilinloA ui rp- 
nki rd ^ybf linr>Tlcin«a JTii^ tv. 

AA4Fbct l^rxGrr H'd. iwdt lcvAj^pi. ~^e 

bT SrEllii" lb Bbe nlV: Ma-aLdEJ 3 ETia 

h'W. 

XMjII prii'P. fl.M apr. ralnbLarri-a. noniakl 

E-it^a ^rtaf n^4 M C+hMa ^piripiM h in.4> 

in 4 KlhCH'dL }{-E4«1ldd»l>.Pj 

piM^ PlErdM IT P^>ih4 Tin tKtt la »1na 

Ib lAli iXLLUr-PIM E.1. 

xp«J U T Df^ ■» 3.JPk piMlii aikr 

jliclia, rtlAi> 3 |lpCdh^ 

^ V^jVUiiL 1 UAJTC—FfOiT^la i«IUb 1 « kP 
jQ iwvadAhj 9 Jir 'mi ni mh jp jii avriiic 
«|»fr; IA7. .'aiitin' KievEMleIaj Oj . 'UK,' 
atu.jiu>j. K. y. 


iriTB ic-iJ tEisN *. aiiiWii- rui*- 

Ci4j9pK''a TTa^hLr, |L pPE jur; 'vcrllp' prMr vm 
PfUQih. ultkIiMI fi\*A 4T4bi4<s lllnbra-^f 
-ua? dM.fcvii. Urn aia-zhi' i jii v . f IjiJO* IK*. 
^Hai^p riMliJTiywTa VliP+b'Ti BIA !Wwbp1 -I IL^- 
nBT>P*blibr D1S-. 

MO?UE.a 

UiiliHI^. rllM ird naird'jrE ir.if Tvt liraUjif. 
fcp ai.br*A rd "TViAf IXii '^''tii." Za Cr^li ..inj 
-±11 y_ Sal U , iCMVi, -Wa. _ 

aid -^-ir^ -a |D ll, F- 

ttillw dxi.iUfca, Ib^iuxui tal ajotiip, SJi r- 

0 *Ai[-Hr altclrdp -SffbE pdiirli. Tl«. Kpu 
pQijj'h |bp HiaH.a kfb iTEinJa ^liaidirlar^Y 

riP., TMii hifh PJ^id-. W-*w~ _ . 

DUmS'lB uM Fci lansBCvds ^:4iiMIII4 
B&diMFf'. ■■ftd9id £wlEi^ iTiPi. i’Hnca 

HIECCL-bANlLOUV 

?r]LT.C li bflb m T-dErrii'b EklMt ibil fIbdM 
aH fi'i-lmidM dlM^T l± ai Sillnj 
■r^i, E| H j>Uair^ ididm^ *A\m. 

tZHi urn tbiidjun IXi [in.lJu d>niT4 i.if uli'i 
■C, BT tDI rsrliasc J-ir bif\ ■nJQ KvM- 

Hr. Jala blttlfi.i:iriErj ^ 7^i- idi|.. Bi^blTii 

^ Tf, 


rJBG^OtirAlniT, laj mb?, iniBV 'bitro+ri It 

DimThI VI+: 'T^cK'ii bic-PH- banalam '■nFi 

ira ' Apni-ii ^acM hM 

an^ aiM li* W e:|li M't 43E 

Lihrka A.j rii>4Mbtt|. WMi 

PATENT ATTOnHEVa 

n-jiMii Bdiaiq^ aiuruj'i diiB. B^<aL 
dafl uill n.iiil -lUT^Bd^ Ekal ibfiEb- l#f t»* 
r^E^rc. Jlipbi fni. naab I^ilir. Trajb.ar!4^ 

a. D. 

ViVITK-^C,ani!l b fi-ji-. 

IIjj. ht-lt »iww!»*i -ftiinrti Uli iti- cur Tlinl. 

Jtn. CriJim fM tu I-' 

viLz.f»i4. Bn;, PH tfPIM fl.. III. 

niur ^ Allila^ .lAZ CLja,i SUr— ^uhCaiijai. 
II. 0. 

^liUiLI hLFp iLr..^ ^i.Jli 4 Mi.ii. Vih- 

fVLia. Sfp .1 SMrh_I]>Hlifc!t niir. JTflir+ ^ Oh. 
CtT Tii^ijrr Ulte.. T^iPIUm^. a C. _ 

t-lvekte h«jitp pit rra pErnssra 

HnC rtTM <r b«IpP rfh nv* nK* fH Pppin. 

n.fiMi if’pii taw r.«*r* T. 

Ilxxuf. Sh TLirrlilfr EUr.. iriMdi 4 :tm Bl A 


FORMULAE 


ISi/ Jf 1» OoUf ipi+t^tP^ i.lplip iKTyrriiiwr 

lenKii^si ■m^p. r.-. n^...r.v *■1' !• . '*fr 


c^l'P-ui.-li.SlVy Z3Cll.iEI 
'iwr. Apt. Kcr^lp fivipin, 
<L'iitl[flni ■". 


i£—A it ;hni'a'<i j. d 

i9« f: OLlItt FiL, 


KI.IM jaUK".iT1?irJ^t'l*1A T-f ^Prim 
u^ila aad UiM iMorr -Ea iCSr-rraarr Bd 

v^rlr^. BaliiFiu Csr ai+nCclHb dpr Piiafcr+ 

^*f ll^lar- McbiL £r. 3Rir^pr, 14c. GiU |1. 
li IKP^Ii*. Ib4 Ori^iJ A'|.. ^P>i Jfltl- 

STAUF^ AND CDINE 


SWUM-. 1«i. ItA liiPTClCWr, rriTi^ILiBMP 

liPbliED ripETi (;-|l±H- Fiup c».| 


WlltCLEaD 


I^.TT CL«Dprcl£l l£4t/p rrOiid^ 

IE Bet ipLiM. ICkIb Vi'lrOo. Shk^M^L ■> 
Di-I^PVKP 1^1 I. liW-f|.B 4 *, a 1 . 

"”:JaVT EH.t »JH4.'| IfM. .%«t Cirtclf 

nihiHrHl 114 rt. M<|.>. ^ ILj J--tk*- 

iHltn.. LLpliA ti* I'^. ^■ 

Lit.-, ft; Klllir .9 tp.. pi. 

■p.J.-VLiT.W' r-SiM* rTk^-P.. ta. fiip-r Bli .^11 
luii.lLr. AuJ twr eLiebLii. -t'UlI Kfx. DL. 
a-epparM, UBBe. _ 

□ cp-iei tPe^al^ ^.p.L Lojybljp xrlAaLEB- 

WlPIlE' {Mt ipEi’i'i'a aod Onm-i. X.La EiitilBi. 

<l.!fl[ P^irfpr if l» llBtllllllllip-. Av iiMiT 

a.i., I'B-jnijB, w y._ 

a,'*'ID WT« AW*^|i-4 NUl fPifl t 

Ikr TL4.. i 9ir Kt. ,]. L OhpA fetal 

Bya IJim^ Lf^ por. ilaii 

MKNtiKPPWTi 441 = aiH nTl«rb- 

pr^l+l m^T lercit IL'W F« 4 '-'i-: wUa 

xribKliiJ L3» Lilti. nriLi, El ti>iBdLib3 '(■«• 

P V. H iU * -g*., PiEb UaJ. ilsua __ 

ADl'Cl:h'Ki~'T' Airlil l^iBaTib^' AcCbs- (11 1S6 

M^P^IPlrii Pt+W^Tibifta ■ Wilr, rartiV:# 

-cuLdiBHip. llN k- L^. Qti^hr.p Pcii. 

iDpcrxl EUeztIc C-p.^ 10 49. 

H. Y.. U^t JC. 

rari JAIfl I'Hi-i'rii* ^Irrilir Ev 9c. itn,^ 
■ijCMltfraa" ua^ij TuJ^ cidj. 93.3P. Brat# 
^M>N. ?>. FhiP. 9ll4MH>>il. L-^tnj ilrw. Vti- 
cuu. H. B. 


]V^ ^p^J^ -Hi U«tfd'~LrxJ fj^wnrToJrr*' vl.^a vpi’lmf ^B^rhddrj. 






































































































YOU MAY PAY MORE 


AND GET LESS. BUT—IF YOU ARE WISE—YOU WILL AT LEAST TRY 
; THESE REMARKABLE NO. $$ MURDOCK RECEIVERS- OUR LIBERAL TRIAL 
OFFER AND OUR WONEY BACK GUARANTEE ASSURES YOUR SATISFACTION 

Double 2000 O/ifti 5 e( 

only $^mOO 

Complete 

Double 3000 Ohm Se:t 

only $ 3 mOO 

Eiffier Set VVEi/i Coronet 

wju. BcntJ, $ .50 ^ddmorraJ 

FOURTEEN DAYS TRIAL ALLOWED 

in ^very to set« filing at many tifiiBatiie prica^. 

sensjtiwt n'ell-lMiIftnced+ cowfortatle, vetg^ which will ivorh any- 

whcTD to the Order a Mt to-^by. 

tiATAt-oe: of tvoitrff.wmF.K AfPAitATVii \rif.r. jik ertr^ of/ atSQUKxr 

WM, J. WORDOCK CO., 55 Carter Si, Chebea, Mass. 


Our New Big 216 PP. Electrical and Wireless 

^ A nw-1 A w IS THE EXr^EBlMm'ER^ 

J. REFERENCE BOOK 


Tie Amc^i Nafj Type 

Rcceiv^ Tran^ormer 


flic IllCJt ld¥AliCeA [IU.Je tlw ^^*1 tUiiri H=nl ciaiiiiMlarft l1ir j^a'c^rj-! diT 

al]:aiiiE!l. Na va'^ue bp SoCUrtd lec^ntc lelecln-itj. iBD»ilh'<DE» and finLi^ Tlie 

l3u4;rjtJon bfrenth cdjnuit pooiifa^ da jiuCioe b [be iiMlraidcet. ilacEt Tbc priiaaij niudinc Ji mclDiid 

[b 1 ca!]Eii«C the ildn ard t€ifi ai wfaFcb iir pidLi^ieid hiid. robbt-r. Two IS-^lnt fwj;ct)¥l art RWUm-Bd 4D rbl ireei. 
On« jwLtcl] c[Hi1]'Dld Ibf ^inlify' in rfbdjfii 4l tntiiJ turu -and Ilit othtr contndli coie [uin at a idEiu. Tlie culine 
'vaTiillbr. cf i4ic Jirlmary ii i^nFad: bf die nqiary mciil^ii d tmb fenvdtd k^-abi rltiiir tbia die naiVreiiKiil cf * 
blld nujr be vbji^ fiDm I -Cg » Innla in slrpf of imc tun at « tine, Tlae VTstUltfllt tft atetilllY idiuEed tn 
Jong 'me lenEtiij. TJir fnTiiic'lii'r ii wiaiiiiJ ‘kdli jw mTli c^Terwl ■mre. The endi ar-c HARD RUBBER, turaicd 
i.fJi wli^hciL SiecETnddfT' VdrialiGrt it murdd- bji' 1 Sn-^ii^ 'T'hk'h inikfi 11 r^ssible Eo jtenre a vt-rr Esc 

idjTiritrritTii, PRIRF-. OKLV Sia.tKi. 

SEND 9 CENTS FOR OLTR CATALOG — DO IT TODAY—YOU NEED IT 

ARE YOU BI/ILBING SOUBTHINCl 

C'Jb B CATAIj91j S^rc*^] tirrrj^'id. ^rta aa:t hti *i numLda lor jr^air na'i A^orarc-h n ^lav# ■.pr#r bejer# 

H^n I'Hli^. WrVlf- Jll ^ht tllfrkfiB Wrl Jl Cui I.a-ii,bv K-4 ■'hTB JKV P•^ 4^° i4Cf:kfr- 

WE HAVE JUST W14aT you HA.VC fiUN LOOKING FlJn 

ftaapifnp d^rilpilai STid aI i!ir La.eiI Elnhbidi] aihd HaEniEcic^^ AnTafin iSfriijw EailnLo^ lLBiilLci.k TiaBihEcaa laJiiilj>^ 

Cflll. tvjnlPM ApHiillDk Lian- Vu4!^bli- Hclnif. Tnib, £!=!£■: tuJvj;^ ^caib EniLUr WaIit j£« 1« ■, l>f mem^ UMvT'L 

■ji i- T^MBnietL SL:n-k*% had. Phna £wt bnUii^ prai” owai «p;^aA'lDh A Trutuq cb WircJcH Tefegfi^J^ 

LtBlU 1D> pUI *■> U EACKu| appuThl^l, Hf'BiitfT if¥4 h CbI] Tjgj njd, Dimpa^ F1!EE «rlb n^Ej EiAib^i IAj id rthTipg 

Villi l!^iP w^jlErisC hbIl TIb tilakg -hr ^iPdcai cLci p^bLcbcdi 

ADAMS-MORGAN CO., 13 Alvin Place, UPPER MONTCLAIR, N. J. 





|■'’■■•id iil'AiJjWT I 7 Ji'rYwi K^d-a I# pJE^rJ'Jr^^. 






























•W Errclnr ScEi Snirf tiverywli rrfr, ST tJ> ^25 

F LW n If fe iri*- ^ r^fl. i fV "Tl^h £^Ri.alr^ iTI farii 

jin:! n:inr, luJIh fH DPii^Sli «nJ ii in lihanri^iTi^ 

«ak ca'ilnp:, 

A. C. GILBEKTu PnjfiiicnE 

TKt Mysto Mfgf Co-i 136 Fox St. 

NEW HAVEN, CONN. 
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Here is the Famous Erector Girder 

Krntilor is Hie n^ly construction toy wUlt girdei-s. 
cxftcdy like itsiiE sln.iclnral ilcel, Tlic pfilcnkd in¬ 
terlock] edges (an exclusive: J: rector feuLurt) 
enable boys to build tig. sirans models of bridges. 
skyscrajici'S, i rid i rod mil roads, otrvoior.s, ivork- 
siiops'■.villi iiiachioery of nil kinds, baUfcsliips, 
Eieixjpknics nnd bond r ods ol oHiers. TJit 

powerful Rrcclor 
motor, Tree willi 

iiiusi sciSi 

aiajiy ol' t li 
m o <1 01 s. 

RTcal fun 

Ihjvs! 


LOOK 

HERE 


BOYS 


It’s 


roj 


FREE 


L 'Hjxl I* nir r^fri 

fj«,_ I 

ifaEt-r-J LJHiUJi h ^''^Ei.pr 

tun be a-.y raiC*!' 

JUW, Jijj, li. 

■fSoUrr^ Lfeii l^i|^ ki-htA|; 
nAH~ in I A’d- mlifK 
biLnf.^ aI -corj#! afv! 
pk«L«i qidau 




Be a.uLi |ri. I'kip 

vV ilriEizriiiE Ifj£#i.ihr aj 

^ jiir I-JJ ™ rdd-l lliE 

ikiP'^iBf ^^oTp ■IfiTi 
[ JnT«ni:id 

■.i^i tU h;i«li 1 JinbIpH ii-l.ir^ tiMf ] 
l«4,kllic 4 - •nvild'.fc EluT&Clin IlhbHr 

J r|i 4 i H.>lTxi ai XD| 4 iib: 1 r. JD-J- 

la-crrffi, Fp, .hjI^i 

rlntM-i ^n 1 nt^ rj 1 «aIiJi itijj-l 




& 


M 


Jarhi" injijy fw Ik* ihrf, PhMCbh 

■BlMTljii'Bn, 4 ^% 1 ff .^1 rinv fd 4 ¥iirri 4 ir 

X 4 rtUt£i^ IbUiij iri'Jj’j- a I ab^ii efniMr« 4 _ 
^■+1 ICSTPL Chju'L iriid mpr rr iiily -E-i 
Minpi. / an-.-iC Jifpr+v^up fliV iA/J ir 
|nw frre. 


I cfttK ' 


^ lit.kC 
Ct£ML Tbr 
’Kjih1xpi-‘e. ti. 
^i, Hi-p 


luip^ ri*i . 

irrJ ilf. wilb 


•uf I^Jirh,L 
ilh-Pbrjlc3 


-• y INK a :^i:qT 4 
jr. jtar ' 

jjr, lugk ^nH 
ij^vnripeiLa'. lo 

^'arai . . 

,Udr#EL .. . 


>ih «4 


flf 


Ay drtkrc di'hit «!■ 
























